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Support and other contacts

United States and Canada

Contact: Honeywell Solution Support Center

Phone: 1-800 822-7673. In Arizona: (602) 313-5558
Calls are answered by dispatcher between 6:00 am and 4:00 pm Mountain
Standard Time. Emergency calls outside normal working hours are
received by an answering service and returned within one hour.

Facsimile: (602) 313-3293

Mail: Honeywell IS TAC, MS P13
2500 West Union Hills Drive
Phoenix, AZ, 85027

Europe

Contact: Honeywell PACE TAC

Phone: +32-2-728-2657

Facsimile: +32-2-728-2278

Mail: Honeywell TAC BE02
Hermes Plaza
Hermeslaan, 1H
B-1831 Diegem, Belgium

Pacific

Contact: Honeywell Global TAC - Pacific

Phone: 1300-36-4822 (toll free within Australia)
+61-2-9362-9559 (outside Australia)

Facsimile: +61-2-9362-9564

Mail: Honeywell Limited Australia
5 Kitchener Way
Burswood 6100, Western Australia

Email GTAC@honeywell.com
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Email

Korea
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Mail:

Email

Honeywell Global TAC - India
+91 20 6603 2718 / 19 and 1800 233 5051
+91-20-66039800

Honeywell Automation India Ltd.
56 and 57, Hadapsar Industrial Estate
Hadapsar, Pune —411 013, India

Global-TAC-India@honeywell.com

Honeywell Global TAC - Korea

+82-2-799-6317
+82-11-9227-6324

+82-2-792-9015

Honeywell Co., Ltd

17F, Kikje Center B/D,

191, Hangangro-2Ga

Yongsan-gu, Seoul, 140-702, Korea

Global-TAC-Korea@honeywell.com

People’s Republic of China

Contact:
Phone:
Mail:

Email

Honeywell Global TAC - China
+86- 21-52574568

Honeywell (China) Co., Ltd
33/F, Tower A, City Center, 100 Zunyi Rd.
Shanghai 200051, People’s Republic of China

Global-TAC-China@honeywell.com



Singapore

Contact: Honeywell Global TAC - South East Asia
Phone: +65-6580-3500

Facsimile: +65-6580-3501
+65-6445-3033

Mail: Honeywell Private Limited
Honeywell Building
17, Changi Business Park Central 1
Singapore 486073
Email GTAC-SEA@honeywell.com
Taiwan
Contact: Honeywell Global TAC - Taiwan
Phone: +886-7-536 2567
Facsimile: +886-7-536 2039
Mail: Honeywell Taiwan Ltd.
17F-1, No. 260, Jhongshan 2nd Road.
Cianjhen District
Kaohsiung, Taiwan, ROC
Email Global-TAC-Taiwan@honeywell.com
Japan
Contact: Honeywell Global TAC - Japan
Phone: +81-3-6730-7276
Facsimile: +81-3-6730-7228
Mail: Honeywell Japan K.K

New Pier Takeshiba, South Tower Building,
20th Floor, 1-16-1 Kaigan, Minato-ku,
Tokyo 105-0022, Japan

Email Global-TAC-JapanJA25@honeywell.com

Elsewhere

Call your nearest Honeywell office.

World Wide Web
Honeywell Solution Support Online:
http://www.honeywell.com/ps.



Training classes

Honeywell holds technical training classes on Safety Manager. These classes are
taught by experts in the field of process control systems. For more information
about these classes, contact your Honeywell representative, or see
http://www.automationcollege.com.

Related Documentation

vi

The following guides are available for Safety Manager.

The guide in front of you is Hardware Reference.

Guide

Description

The Overview Guide

This guide describes the general knowledge required, the
basic functions of, and the tasks related to Safety Manager.

The Safety Manual This guide describes the specifications, design guidelines,
and safety aspects related to Safety Manager.

The Planning and Design This guide describes the tasks related to planning and

Guide designing a Safety Manager project.

The Installation and Upgrade
Guide

This guide describes the tasks related to installing,
replacing and upgrading hardware and software as part of
a Safety Manager project.

The Troubleshooting and
Maintenance Guide

This guide describes the tasks related to troubleshooting
and maintaining Safety Manager.

The System Administration
Guide

This guide describes the task related to administrating the
computer systems used in a Safety Manager project.

The Hardware Reference

This guide specifies the hardware components that build a
Safety Manager project.

The Withdrawn Hardware
Reference

This guide specifies all withdrawn hardware components
and identifies alternatives for maintaining Safety Manager
projects containing withdrawn hardware.

The Software Reference

This guide specifies the software functions that build a
Safety Manager project and contains guidelines on how to
operate them.

The On-line Modification
Guide

This guide describes the theory, steps and tasks related to
upgrading Safety Builder and embedded software and
modifying an application online in a redundant Safety
Manager.




Conventions

((!))

Task-oriented guides

A task-oriented guide provides both procedural and basic knowledge. A task can
inform the reader on sow to perform the task in terms of steps to follow.
Additionally a task can describe what important considerations to make or what
options to choose from when performing a task.

A task-oriented guide lists the required skills and knowledge that people must
master to qualify for the described tasks.

It is common for task oriented guides to refer to reference guides for details.

Reference guides

A reference guide provides detailed information or solutions regarding its scope.
A reference guide is a Safety Manager related guide and provides background
information to support tasks as described in task-oriented guides.

A reference guide does not describe tasks in terms of sow to perform the task in
terms of steps to follow.

Available electronic format
All guides are available in two formats:

* As web pages that can be viewed in the Safety Manager Knowledge Builder;
this is an Internet Explorer based viewer with extensive search and indexing
options.

The information stored on the Safety Manager Knowledge Builder CD-ROM
can be installed as stand-alone or merged with other Knowledge Builder
booksets on a server.

* As Adobe PDF guides that can be viewed with Acrobat Reader or a
compatible reader.
These PDF guides are also provided on the Safety Manager Knowledge
Builder CD-ROM, in a separate PDF Collection folder.

Symbols

The following symbols are used in Safety Manager documentation:
Attention

This symbol is used for information that emphasizes or supplements important points of
the main text.
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Tip

This symbol is used for useful, but not essential, suggestions.

Note

This symbol is used to emphasize or supplement important points of the main text.

Caution

This symbol warns of potential damage, such as corruption of the database.

Warning

This symbol warns of potentially hazardous situations, which, if not avoided, could result
in serious injury or death.

ESD

This symbol warns for danger of an electro-static discharge to which equipment may be
sensitive.



Fonts

The following fonts are used in Safety Manager documentation:

Emphasis

+ “...inform the reader on how fo perform
the task in terms of...”

o “..see the Overview Guide”
Label

“The Advanced tab of the Properties
dialog has..”

Steps
Take the following steps:
1. Create a plant and set its properties.

User Variable

..create the My Projects folder and
store the readme . txt file here.

..press the Tab key..

Next press Enter to..

Value

“Low is the fault reaction state for digital
inputs and digital outputs.”

Variable

“The syntax is: filename [-s] [-p]“

http://www.honeywellsms.com

Emphasised text is used to:
+ emphasise important words in the text,

+ identify document titles.

This font is used to identify labels and titles
of (popup) dialogs.

Labels are used for Dialog box labels, menu
items, names of properties, and so on.

This font is used to identify steps.

Steps indicate the course of action that must
be adhered to, to achieve a certain goal.

This font is used to:

1. identify a user variable, a filename, an
object or view.

2. highlight the keys the user should press on
the keyboard.

User variableisa variable, an object or
a view that the reader can call-up to view or
to manipulate.

This font is used to indicate a value.

Value is a variable that the reader must
resolve by choosing a pre-defined state.

This font is used to identify a variable.

Variables are used in syntax and code
examples.

This font is used to identify a URL, directing
a reader to a website that can be referred to.
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The Hardware Reference

The Hardware Reference is intended primarily for the people responsible for and
performing tasks related to Safety Manager.

This guide provides technical information and specifications for all hardware
components used in conjunction with Honeywell SMS’s Safety Manager.

Typical readers are hardware engineers, maintenance engineers and assembly
personnel.

It is assumed that the reader masters the required skills and knowledge as
described herein.

This section contains the following information about this Guide:

Topic See

Content of Hardware Reference page 2
Basic skills and knowledge page 4
Safety standards for Process & Equipment Under Control (PUC, EUC) |page 5

@ Note

This guide does not contain information related to other Honeywell Expc—:rionTM PKS
systems and third-party controllers such as Allen-Bradley, Series 9000, TDC 3000, Data
Hiway, UDC, PlantScape, and so on.

For information about these systems, see the manufacturers book set.

Safety Manager Hardware Reference 1



1 — The Hardware Reference

Content of Hardware Reference

The Hardware Reference is a reference guide providing detailed information
regarding technical information and specifications for all hardware components
used in conjunction with Honeywell SMS’s Safety Manager.

A reference guide is a Safety Manager related guide and does not describe tasks
in terms of how to perform the task in terms of steps to follow. A reference guide
can provide input to support decisions required to achieve a certain objective.

Guide subjects

Hardware Reference “General information” on page 9

“Handling and ordering spare parts” on page 27

“Cabinet” on page 33

“Chassis” on page 85

“Power supplies” on page 145

“Control Processor modules” on page 237

“Input modules” on page 289

“Input converter modules” on page 321

“Output modules” on page 343

“Output converter modules” on page 407

“IO Busses” on page 471

“Field Termination Assembly modules” on page 499

“System interconnection cables” on page 711

“Communication cables” on page 735

“Power distribution” on page 771

“5 Volt and watchdog distribution” on page 819

Additionally the following information is presented:
» “List of abbreviations” on page 849

+ “Safety Manager Glossary” on page 853

2 Release 151, Issue 1.0



References

Content of Hardware Reference

The following guides may use this reference guide as a reference source:

Guide

Description

The Overview Guide

This guide describes the general knowledge required, the
basic functions of, and the tasks related to Safety
Manager.

The Safety Manual This guide describes the specifications, design guidelines,
and safety aspects related to Safety Manager.

The Planning and Design This guide describes the tasks related to planning and

Guide designing a Safety Manager project.

The Troubleshooting and
Maintenance Guide

This guide describes the tasks related to troubleshooting
and maintaining Safety Manager.

The System Administration
Guide

This guide describes the task related to administrating the
computer systems used in a Safety Manager project.

Safety Manager Hardware Reference 3



1 — The Hardware Reference

Basic skills and knowledge

Before performing tasks related to Safety Manager you need to:

» Understand basic Safety Manager concepts as explained in the Overview
Guide and the Glossary.

* Have a thorough understanding of the Safety Manual.

* Have had appropriate training related to Safety Manager that certifies you for
your tasks (see the Planning and Design Guide).

Prerequisite skills

When you perform tasks related to Safety Manager, it is assumed that you have
appropriate knowledge of:

» Site procedures

* The hardware and software you are working with. These may i.e. be:
computers, printers, network components, Controller and Station software.

* Microsoft Windows operating systems.

*  Programmable logic controllers (PLCs).

* Applicable safety standards for Process & Equipment Under Control.
* Application design conform IEC 61131-3.

e The IEC 61508 and IEC 61511 standards.

This guide assumes that you have a basic familiarity with the process(es)
connected to the equipment under control and that you have a complete
understanding of the hazard and risk analysis.

Training

Most of the skills mentioned above can be achieved by appropriate training. For
more information, contact your Honeywell SMS representative or see:

e http://www.automationcollege.com.
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Safety standards for Process & Equipment Under Control (PUC, EUC)

Safety standards for Process & Equipment Under
Control (PUC, EUC)

Safety Manager is the logic solver of a Safety Instrumented System (SIS)
performing specific Safety Instrumented Functions (SIF) to ensure that risks are
kept at predefined levels.

A SIS measures, independently from the Basic Process Control System (BPCS), a
couple of relevant process signals like temperature, pressure, level in a tank or the
flow through a pipe. The values of these signals are compared with the predefined
safe values and, if needed, the SIS gives an alarm or takes action. In such cases
the SIS controls the safety of the process and lowers the chance of an unsafe
Situation.

The logic in Safety Manager defines the response to process parameters.
In this context the following terms are explained in this section:

» Safety Integrity Level (SIL)

« Safety layers of protection

* Equipment Under Control (EUC)

* Process Under Control (PUC)

Safety Integrity Level (SIL)

The IEC 61508 standard specifies 4 levels of safety performance for safety
functions. These are called safety integrity levels. Safety integrity level 1 (SIL1)
is the lowest level of safety integrity, and safety integrity level 4 (SIL4) the
highest level. If the level is below SIL1, the IEC 61508 and IEC 61511 do not
apply.

Safety Manager can be used for processing multiple SIFs simultaneously
demanding a SIL1 up to and including SIL3.

To achieve the required safety integrity level for the E/E/PE safety-related
systems, an overall safety life cycle is adopted as the technical framework (as
defined in IEC 61508).

Safety Manager Hardware Reference 5



1 — The Hardware Reference

Safety layers of protection

Figure 1 on page 6 shows the typical risk reduction methods or safety protection
layers used in modern process plants.

Safety Instrumented Systems (SIS) are designed to operate in the prevention and

mitigation layers to:

» Prevent a process from entering a dangerous state.

* Mitigate the consequences of entering a dangerous state.

Mechanical Mitigation Systems
Safety Instrumented Control Systems
Safety Instrumented Mitigation Systerns

Figure 1 The concept of layers of protection

COMMUNITY EMERGENCY RESPONSE

PLANT EMERGENCY RESPONSE

MITIGATION

PREVEMTION
Mechanical Protection System
Process Alarms
Operator Supervision
Safety Instrumented Control Systems
Safety Instrumented Prevention Systems

Basic Process Control Systems
Monitoring S ysterns (process alarms

Operator Suparvision

Process Design

N

Equipment Under Control (EUC)

Safety-related systems, such as Safety Manager, are designed to prevent the EUC
from entering a dangerous state and to mitigate any EUC that has gone into a

dangerous state.

For these functions a safety related system can be split in:

* Emergency shutdown systems, operating in the prevention layer of Figure 1

on page 6.

» Fire and gas detection and control systems, operating in the mitigation layer of
Figure 1 on page 6.
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Safety standards for Process & Equipment Under Control (PUC, EUC)

Process Under Control (PUC)

PUC is EUC expanded with regulations to prevent the process from running out
of control or to mitigate the consequences when it does run out of control.

Where PUC is concerned, Safety Manager monitors the process for abnormal
situations. Safety Manager is able to initiate safety actions and process alarms.

Such actions and alarms can be caused by abnormal situations in the:
*  Process

» Safety loops

» Safety system itself.

Safety Manager Hardware Reference 7
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General information

This chapter describes the following items:

Item See

Legend of symbols page 10
Safety Manager operating conditions page 11
Standards compliance page 13
Key coding page 17
Type number identification page 20

Safety Manager Hardware Reference 9




2 — General information

Legend of symbols

Description

This guide contains layout diagrams and wiring examples. The figure below
explains some specific symbols used in these diagrams.

Figure 2 Symbols used in this guide

description symbol description symbol description symbol description symbol
crossing ) ® 5
fuse terminal conductors o make contact | level switch O:i
without electric ? ?
connection
indication / alarm ® junction of + break contact rotary switch H °
lamp conductors @
@ incoming or o o 5
indicator LED outgoing push button ;:i proximity switch
signals maintained Q Q
B ¢] o
diode $ card connector pulse contact ﬂ_l o push button ;34
A4 ¥ momentary @
sheet connector TS}
resistor m solenoid valve E:'% connects from V keyswitch &:{
sheet 22 line 1 s22/1 4 ?
Dﬁ interposing ?
alarm horn relay or motor E:I transistor 4‘:: ‘gj\
operated valve Eij
circuit 0\ " =
fan breaker wﬁ capacitor - PCB rela_ys
relay + diode + LED
sheet connectors &
to FSC 1/0 module - .
receptacle varistor H temperature ﬂ}:{
;;dr:mdant central - A element [}
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Safety Manager operating conditions

Safety Manager operating conditions

Safety Manager cabinets

Safety Manager cabinets are generally encased in steel cabinets for mechanical
protection of the electronic equipment. Compliance with CE directives further
requires Safety Managers to be properly covered.

Safety Manager main components

Safety Manager typically consists of the following main components:
» Cabinet enclosure.

*  Power supply system consisting of power supply units (PSUs) generating
24 Vdc (and 48 Vdc or 110 Vdc if needed), main switches and power
distribution rails.

* Controller chassis with QPPs, communication modules, 5V supply modules
and a Battery and Key switch module.

* Input/output chassis with all input and output modules.

» Field termination assemblies (FTAs) and/or terminals.

Safety Manager operating conditions

(l) Attention:
©
Below conditions assume that proper airflow is provided (i.e. fans and louvre filters are

fitted and operational).

The conditions required for proper Safety Manager operation are as follows:
 Storage temperature: —40°C—+85°C (-40°F—+185°F)

 Operating temperature: « Safety Manager cabinet
~59C_70°C (23°F—158°F)!

¢ SM remote cabinet
—40°C—70°C (—40°F—158°F)2

+ Relative humidity: 5%—95% (non-condensing)

Safety Manager Hardware Reference 11



2 — General information

* Vibration (sinusoidal): Excitation: sine-shaped with sliding frequency
Frequency range: 10—-150 Hz
Loads:
10 Hz — 57 Hz: 0.075 mm
57Hz— 150Hz: 1 G
No. of axes: 3 (X, Y, )
Traverse rate: 1 Oct./min.

+ Shock: 15 G in 3 axes (shock duration: 11 ms).

1 Measured in the Control Processor modules at 24 Vidc supply voltage.
2 Measured in the SM universal IO modules at 24 Vdc supply voltage.

Supply voltages

The following DC supply voltage ranges apply to ensure correct operation of the
Safety Manager modules:

e 110 Vdc: +25% / -15%
* 48 Vdc: +15% /-15%
e 24 Vdc: +30% /-15%

@ Notes:

1. If it cannot be guaranteed that the DC power supplied to Safety Manager remains
within the above ranges, additional voltage monitoring is required.

2. It is assumed that the 24Vdc Plant power fed to the SM Controller is uninterrupted. If
not, means should be provided to avoid power dips at the 24Vdc lines to the
SM Controller.

3. When using Plant power, the Plant power supply must fulfill the requirements as laid
down in IEC 61010 or IEC 60950.

Safety Manager environment

The most common environment for a Safety Manager cabinet is an
air-conditioned equipment/control room.

If the Safety Manager cabinet is to be used in an outdoor environment, special
attention should to paid to:

*  minimum and maximum ambient temperatures
*  humidity
* protection grade (IP grading).
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Standards compliance

Standards compliance

This sub section provides a list of the standards Safety Manager complies with.

Table 1 Safety Manager compliance to standards

Standard Title Remarks
IEC 61508, Part Functional safety of Values such as PFD, PFH and
1-7 electrical/electronic/ SFF can be provided upon
(2010) programmable electronic (E/E/PE) |request.
(S84.01) safety-related systems.
IEC 61511-1 Functional safety - Safety
(2004) instrumented systems for the
rocess industry sector - Part 1:

(S84) p Ty

Framework, definitions, system,

hardware and software

requirements
IEC 62061 Safety of machinery - Functional
(2005) safety of safety-related electrical,

electronic and programmable
electronic control systems

ISO 13849-1 Safety of machinery - Safety
(2008) related parts of control systems.
General principles for design
EN 54 part 2 Components of automatic fire
(2006) detection systems, Introduction.
EN 954-1 Safety of Machinery - Safety
(1996) Related Parts of Control Systems -
Part 1. General Principles for
Design
EN 50130-4 Electromagnetic compatibility -
(2003) Immunity for requirements for

components of fire, intruder and
social alarm systems.

EN 50156-1 Electrical equipment of furnaces.
(2004)

EN 60204-1 Safety of machinery - Electrical
(2009) equipment of machines - Part 1:

General requirements

IEC 61000-6-2 Electromagnetic compatibility —
(2005) Generic immunity standard:
Industrial environment.
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Table 1 Safety Manager compliance to standards

Standard Title Remarks
IEC 61010-1 Safety Requirements for Electrical
(2010) Equipment for Measurement,
Control and Laboratory Use, Part
1: General Requirements.
IEC 61131-2 Programmable controllers. Part 2:
(2007) Equipment requirements and tests.

IEC 61326-3-1
(2008)

Immunity requirements for safety
related systems.

NFPA 72 National Fire Alarm Code

(2010) Handbook

NFPA 85 Boiler and Combustions Systems

(2011) Hazards Code

NFPA 86 Standard for Ovens and Furnaces

(2011)

UL 508 Industrial control equipment, Underwriters Laboratories.
seventeenth edition.

UL 508A UL Standard for Safety Industrial |Underwriters Laboratories.

(2001) Control Panels

FM3600, FM 3611
Class I, Division 2,
Groups A, B,C &
D

Electrical equipment for use in
¢ Class I, Division 2,

¢ Class II, Division 2, and

¢ Class III, Division 1 and 2,

Factory Mutual Research.

Applies to the field wiring
circuits of the following
modules:

C1.a§s.II, hazardous locations. SDI-1624, SAI-0410,

Division 2, SAI-1620m, SDIL-1608 and

Groups F & G SA0O-0220m, and installation of
the Controller in these
environments.

CSA C22.2 Process control equipment. Canadian Standards Association

Industrial products. No. 142.
1IEC 60068-1 Basic environmental testing
(2004) procedures.

IEC 60068-2-1

Cold test.
(undervoltage)

Safety Manager; -5°C (23°F)

SM universal 10 module; -40°C
(-40°F)

16 hours; system in operation;
reduced power supply voltage:

(-=15%): U=20.4 Vdc or
(-10%): U=198 Vac.
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Standards compliance

Table 1 Safety Manager compliance to standards

Standard Title Remarks
IEC 60068-2-1 Cold test. Safety Manager; -10°C (14°F)
(nominal) SM universal 10 module; -45°C
(-49°F)
16 hours; system in operation.
IEC 60068-2-2 Dry heat test. up to 70°C (158°F)

16 hours; system in operation;
increased power supply voltage:

(+30%): U=31.2 Vdc or
(+10%): U=253 Vac.

IEC 60068-2-3

Test Ca: damp heat, steady state.

21 days at +40°C (104°F), 93%
relative humidity; function test
after cooling.

IEC 60068-2-3

Test Ca: damp heat, steady state.

96 hours at +40°C (104°F), 93%
relative humidity; system in
operation.

IEC 60068-2-14

Test Na: change of temperature —
withstand test.

—25°C—+55°C (-13°F—
+131°F), 12 hours, 95% relative
humidity, recovery time: max. 2
hours.

IEC 60068-2-30

Test Db variant 2: cyclic damp
heat test.

+25°C - +55°C (+77°F -
+131°F), 7days, 80-100%
relative humidity, recovery time:
1 - 2 hours.
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Table 1 Safety Manager compliance to standards

Standard

Title

Remarks

IEC 60068-2-6

Environmental testing — Part 2:
Tests — Test.

Fc: vibration (sinusoidal).

Excitation: sine-shaped with
sliding frequency;

Safety Manager:

Frequency range: 10 - 150 Hz.
Loads:

¢ 10-57 Hz; 0.075 mm.

« 57-150Hz; 1 G

Duration: 10 cycles (20 sweeps)
per axis.

No. of axes: 3 (X, y, z).

Traverse rate: 1 oct/min in
operation.

SM universal 10 module
Frequency range: 3 - 150 Hz.
Loads:

e 3-8.4Hz 3.5 mm.

+ 84-150Hz 1G

Duration: 10 cycles (20 sweeps)
per axis.

No. of axes: 3 (X, y, z).

Traverse rate: 1 oct/min in
operation.

IEC 60068-2-27

Environmental testing — Part 2:
Tests — Test.
Ea: shock.

Half sine shock.

6 shocks per 3 axes (18 in total).
Maximum acceleration: 15 G.
Shock duration: 11 ms.

Safety Manager in operation.
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Key coding

Key coding

Introduction

Connectors

A Safety Manager cabinet typically contains two types of modules:
* Control Processor modules (see “Control Processor modules” on page 237)

* 10 modules (see “Input modules” on page 289 and “Output modules” on
page 343)

Control Processor modules

Control Processor modules must be placed in pre-defined locations inside the
Controller chassis (for more information see “Chassis” on page 85). These
locations are identical for all configurations. In some configurations, not all
positions need to be filled (dummy casings or a cover plate may be used instead).

10 Modules

The locations of the IO modules inside the IO chassis (for more information see
“Chassis” on page 85) are not pre-defined. They are defined by the user in the
Hardware Configurator option of the Safety Builder software. To ensure proper
interfacing with the field devices (wiring, etc.) and to prevent damage to
equipment, the IO modules must remain in their designated location. Insertion of
a module in a slot that was intended for an other type of IO module, can result in
defects to this module and/or the connected field devices. To prevent this, each IO
module has two holes in unique positions in its rear connector. Coding pins are
inserted at the corresponding locations in the IO backplane connector, so each slot
in the IO chassis can only accept the correct type of IO module.

Note

For key coding, use SOURIAU make 5159.009.17.22 pins and the special insertion tool,
type 5159.009.96.

If the coding pins of the module are bent, they must be removed. If you try to bend the
pins back to their correct position, they will break and the connector will then need to be
replaced.

Every 10 module has a connector that is plugged into the appropriate chassis
connector and a flatcable with connector (on the front side) that must be placed in
the bus-print at the front of the 10 chassis.

Safety Manager Hardware Reference 17



2 — General information

Figure 3 on page 18 shows the layout of the module connector and chassis
connector for IO modules. It clearly indicates the positions for the coding holes
(in the module connector) and the coding pins (in the 1O backplane connector).

Figure 3 10 module connector (left) and 10 chassis connector (right)

] g

C1 - Al Al - - C1
o]
5 — LT A A —p O
(e}
o - A9 A9 - c9
[e]
C13 : : A13 A3 : : : C13
(o]
c17 : : A17 A7 : : : c17
[e]
C21 : c : A2 A21 : : : c21
(e}
C25 : : : A25 A25 : : : C25
[e]
c29 : ) : A29 A29 : : : C29
1% L1
©)
module connector chassis connector

Safety Manager 10 modules are coded with coding system type 5159, make
SOURIAU. Table 2 on page 18 shows the key coding positions for all key coded

modules.
Table 2 Key coding positions for all possible key coded modules

Module type Module hole positions Chassis pin positions

Hole 1 Hole 2 Pin1 Pin 2
Input modules
SDI-1624 A5 Cs5 A5 Cs5
SDI-1648 Al3 C29 Al3 C29
SAI-0410 A5 C17 A5 Cl17
SAI-1620m A5 C25 A5 C25
SDIL-1608 A5 C29 A5 C29
Output modules
SD0-0824 A9 Cc9 A9 Cc9
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Key coding

Table 2 Key coding positions for all possible key coded modules (continued)

Module type Module hole positions Chassis pin positions
Hole 1 Hole 2 Pin1 Pin 2
SA0-0220m A9 C5 A9 C5
DO-1224 A9 Cl13 A9 C13
RO-1024 A9 C17 A9 C17
DO-1624 A9 C21 A9 C21
SDO-04110 Al3 C25 Al3 C25
SD0-04438 Al3 C21 Al3 C21
SDO0-0424 Al3 C5 Al3 C5
SDOL-0424 Al3 c9 Al3 Cc9
SDOL-0448 Al7 C9 Al7 C9
Various modules !
10-0001 A5 A7 A5 A7

1 10-0002 uses no key coding, but uses different connectors.

Safety Manager Hardware Reference

19



2 — General information

Type number identification

This section describes the identification method for type numbers of Safety
Manager products. This method is in line with Honeywell SMS standards.

Type number identification is done in such a way that several aspects of a specific
product can be recognized. For instance the functionality of the module, how it is
connected (terminated) and applicable power details are coded and included in
the product type number.

Identification

20

A type number consists of several coded elements. These elements are
pre-defined and controlled by Honeywell SMS product management.
Identification of elements is done at two different levels; these levels are listed
below.

1. Main elements at type-number level.

Each type number has three main elements: <Prefix> - <Module> <Suffix>.
Each element represents a distinct aspect of the module.
For more information, see Identification of type numbers - main elements.

2. Sub elements at module level.

A module element consists of several sub elements. Each element represents a
distinct aspect of the module.
For more information, see Identification of modules - sub elements.
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Type number identification

Identification of type numbers - main elements

Main elements - overview

Main elements of a type-number are: <Prefix> - <Module> <Suffix>.

Example FC - SDI-1624 V1.1 where:

o <Prefix> =FC for more information see Prefix code - explained,

« <Module> =SDI-1624 typical combination of sub elements;
for more information see Identification of modules -
sub elements,

« <Suffix> =VI1.1 for more information see Suffix code - explained.

Prefix code - explained

As arule, Honeywell SMS products have type numbers that start with a distinct
prefix. In this way products related to Safety Manager can always be recognized
directly in overall Honeywell SMS product listings.

The prefix codes listed below apply:

<ID> Value Explanation
<Prefix> |FS For non-conformal coated products
FC For conformal coated products
FA For products that can be connected to devices in explosive
atmospheres
FN For products that are certified for Naval environments.

A prefix code must be included in the type number wherever a type number is
used. However, in some cases the prefix may be excluded if the type number
including the prefix becomes too long.

A prefix can be omitted in the following cases:
e type number printed on IO module front,

* type number printed on IO converter modules.

Suffix code - explained
The suffix code is to identify changes to Safety Manager products.
The format of the suffix code is as follows:

o “V##” (for example: V1.1).
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2 — General information

Identification of modules - sub elements

Safety Manager products serve a variety of functions and are divided into typical
groups of modules. These groups are represented in the chapters of this guide.
To support and identify the various aspects for all groups of modules a master set
of coded sub elements exists. This master set dictates the meaning of each sub
element and the sequence they appear in.

Each group of modules has its own typical sub-set of sub elements. The meaning
of the elements that are used and the sequence they appear in is dictated by the
master set of coded sub elements. Any particular module within a group uses one
or more of the elements of that typical sub-set of sub elements.

Integrity of this identification method and its application requires full support of
all people involved. Requests and proposals for new modules and groups of
modules must be directed to the product manager of Safety Manager.

Sub elements - overview

The table below shows the master set of coded sub elements in the heading. The
table rows show the typical sub-sets of sub elements per group of modules.

All groups of modules t s f ta - che - viv2cec - n o / Lx
Chassis f - e n o

Power supplies t s f ta - e - vl v2e n o

Control Processor modules f - e n

Input modules s f - ch vl c 0

Input converter modules t s f - c¢h - vl c 0

Output modules s f - c¢ch vl c o

Output converter modules t s f - che - vl c o
Universal 10 modules t s f - ch - vl

10 busses f - e n

FTAs ! for standard functions t s f - ch - vl c 0

FTAs ! for special functions t s f - ¢h - vl v2ec o

FTAs ! for communication purposes t f - e

IOTAs ! for remote applications f ta - che - vl

Field Terminal Solutions t f - n

System Interconnection Cables f - n / Lx
Communication Cables f - e - n / Lx
Power distribution f - che vl c - n o

5V and watchdog distribution f - e vl ¢c - n o

1 FTA stands for: Field Termination Assembly. IOTA stands for: 10 Termination Assembly.

22 Release 151, Issue 1.0, Revision 2



Sub elements - explained

Type number identification

The table below gives a list of the coded Sub elements within the master set. Per
sub element an explanation is given, and also additional details when applicable.

Sub element |Explanation Additional details

t Termination method.

s SAFE module.

f Function of the module.

ta Termination method for remote

modules.

- Standard divider. Only applied when applicable.

ch Number of channels. Specified in two digits.

e Extended function.

- Standard divider. Only applied when applicable.

vl Voltage (primary or single). Specified either as UNI or in two
digits.

v2 Voltage (secondary). Specified in two or three digits.

c Current. Specified in two digits.

- Standard divider. Only applied when applicable.

n Number. Providing a sequential number of 1
to 4 digits.

0 Optional suffix.

/ Special divider. Applied when a cable length is
specified.

Lx Length in meters. Applied when a cable length is

specified.

Safety Manager Hardware Reference
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2 — General information

Examples

This sub section provides examples of typical module identification. For each
group of modules an example is given.

Specific information about groups of modules and individual modules is included
in this guide. Each group of modules has a dedicated chapter.

Each chapter contains data sheets of the relevant modules, and where applicable a
sub section with general information aimed at that group.

The title of a data sheet only provides the main element of the module. The
sub-title provides the name and function of the module. See Figure 4 on page 24.

Figure 4 Data sheet - module identiffication in title and sub-title

SDI-1624

SDI-1624

Safe digital input module (24 Vdc, 16 channels)

The full type number (or type numbers) is (are) specified in the topic Technical
data. See Figure 5 on page 24.

Figure 5 Data sheet - Type number identification in Technical date
SDI-1624

Technical data

The SDI-1624 module has the following specifications:

General Type numbers’: FS-5DI-1624 V1.0
FC-SDI-1624 CCV1.0
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Type number identification

The table below gives an example per group of modules. For each example
module element the module name and function is given.

All groups of modules

Example module element

Module name and function

Chassis

CPCHAS-0002

Chassis for redundant Controller (Safety
Manager A.R.T.)

Power supplies

PSU-UNI2450U

25—28 Vdc Power supply (1200 W) — UL508
approved

Control Processor modules

QPP-0002

Quad Processor Pack

Note:

The Power Supply module within this group is the exception to the rule.
Naming of this module will be in line with the naming convention for

Power supplis.

Input modules SDI-1624 Safe digital input module (24 Vdc, 16
channels)

Input converter modules BSN-1608 Digital converter module for Safety sensor
signals (16 channels)

Output modules SDOL-0424 Safe loop-monitored digital output module (24

Vdc, 1 A, 4 channels)

Output converter modules

BSDOL-04UNI

Range setting module

Universal 10 modules

RUSIO-3224

Remote Universal Safe 10 device (32
channels, 24 Vdc)

10 busses

FS-IOBUS-CPIOX

10 bus in extension cabinet

FTAs for standard functions

TSAI-1620M

Safe 0-20 mA and 4-20 mA analog input FTA
(16 channels)

FTAs for special functions

TSHART-1620M

Safe 0-20 mA and 4-20 mA analog input FTA
with HART interface (16 channels)

FTAs for communication purposes

DCOM-232/485

RS232/485 communication FTA

IOTAs for remote applications

I0TA-R24

Redundant 10 Termination Assembly

Field Terminal Solutions

TERM-NAMUR-01

NAMUR to 0-20mA analog-IN converter
terminal

System Interconnection Cables

SICC-0001/L50

System Interconnection Cable terminating on
FTAs (SICC)

Communication Cables

CCE-485-05/L10

External communication cable

Power distribution PDB-0824P Power Distribution Board (24Vdc, 2 Amp, 8
channel)
5V and watchdog distribution PDC-CPX05 Power Distribution Board Controller cabinet (5

Vdc, Watchdog)

Safety Manager Hardware Reference 25



2 — General information

26 Release 151, Issue 1.0, Revision 2



Handling and ordering spare

parts

This section provides information on handling and ordering of emergency spare
parts. It covers the following topics:

Topic See
Handling of defective products or parts page 28
Ordering of emergency replacements page 30

In these topics the following terminology is used:

Products

Products are defined as hardware or software designed, manufactured and sold by
Honeywell SMS.

Parts

Parts are single components from which products are manufactured.

Defects

Defects are a non-functionality in a product or part.

Repeatable defect

Repeatable defect is a non-functionality of a product or part which originates
from the design or manufacturing specification.

Emergency replacements

Emergency replacements are products or parts required for the replacement of
defective products or parts during a Factory Acceptance Test (FAT) at Honeywell
premises and field defects which need emergency replacement. The quantities for
emergency replacements are typically small and these parts may NOT be used for
expansion or modification!
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3 — Handling and ordering spare parts

Handling of defective products or parts

Returning goods

Identification

Analysis

Repair

Invoices

28

Defective products and parts can be returned for repair to a local affiliate of
Honeywell. They forward the defective products and parts to the global repair
center.

The defective product or part shall be clearly identified with:
* Model number

* Serial number

» Description of the defect (for example the diagnostics)

* Shipping address

* Contact person

The product or part must be clearly marked as defect.

The global repair center analyzes the returned product or part. On receipt the
repair center verifies if the product or part:

* Is under warranty.
e Is defective.

* Can be repaired.

The product or part will be repaired only if it is economically justifiable. This
depends on the cost estimate analysis:

* The sender will be notified if the repair costs are too high.

» Ifthe costs are too high, the defective part will only be returned to sender on
specific request and at the cost of the sender.

The local affiliate will invoice the sender if the warranty period for the part has
expired for:

Release 151, Issue 1.0



Handling of defective products or parts

* The amount of the repair costs (these never exceed the costs of a new
module).

* Shipment costs.

Repair cost estimate

Before a part is actually shipped for repair, a repair cost estimate may be
requested from the local affiliate.

Repaired product or part return

Repaired parts will be returned to the sender’s address unless specific shipping
instructions specify otherwise.

If the delivery address differs from the invoice address, a pro-forma invoice will
be added to the delivery documents for custom clearance. A repair report is a
standard component of the shipment. All deliveries are ex works Honeywell.

Time to repair

On receipt of a defective part, a receipt notification is issued to the sender which
includes an estimated repair time.

The normal repair time for Safety Manager parts is four weeks after receipt at the
global repair center. The repair time of non-Safety Manager parts or equipment
depends on the repair times of their suppliers.

Emergency replacements

Emergency replacements can be ordered using the procedure described in the
related procedure.

For details see “Ordering of emergency replacements” on page 30.
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Ordering of emergency replacements

Requests

Fax

Requests for emergency replacements must go through the local affiliate of
Honeywell.

Requests for emergency replacements must be submitted by means of a fax
message which clearly indicates “EMERGENCY REPLACEMENT REQUEST”.
The fax must at least state the following:

* Model number

* Purchase order number

* Description

*  Quantity

e Originator

» Shipping address

*  Warranty replacement status

*  Model and serial number of the defective part if it is a warranty replacement

Shipment and documents

Invoice

Credit note

30

The shipment of the emergency replacements is accompanied for custom
clearance by a pro-forma invoice and a shipping note stating that it is a repair
replacement. All deliveries are ex works Honeywell.

An invoice is sent to the requester based on the project price for the requested
parts, plus the shipping cost.

On receipt of defective items at the global repair center, a credit note of 25% of
the price is submitted, if the defective item can be repaired.
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Ordering of emergency replacements

Beyond repair

If it turns out that a returned product or part cannot be repaired, the requester will
be informed and no credit note will be submitted.

Warranty
The local affiliate checks if the returned item is still under warranty. In that case, a

credit note of 100% of the price will be submitted.

Return of defective product or part

The defective product or part must be returned to the local affiliate of Honeywell.
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Cabinet

The following topics are described in this section:

Topic See

General info page 34
Rittal TS, Standard Rittal enclosure for Safety Manager page 35
FS-FANWR-24R, Fan unit 24 Vdc with readback page 41
RUSFDU-01, Remote Universal Safe Field Device Unit (type 01) |page 46
RUSFDU-02, Remote Universal Safe Field Device Unit (type 02) |page 61
MCAR-01, Mounting Carrier (18 inch) page 75
MCAR-02, Mounting Carrier (36 inch) page 80
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4 — Cabinet

General info

34

This chapter describes standard cabinets that are available for Safety Manager
systems.

Using standard cabinets provides several advantages over specifically designed
cabinets. Honeywell SMS policy is aimed at delivering standard engineered,
tested and certified (modular) concepts to the market for these main reasons:

* Reusing existing concepts saves valuable time (e.g. engineering, testing,
certification).

* Individual projects will be delivered at a guaranteed level of quality and in
short turn-around times.

* Applying modularity within a proven overall concept provides for flexibility
toward customers.

Typically, Safety Manager is installed in a standard cabinet. It is possible to add
or rearrange certain components or change their location within the cabinet.

Also, standard SM remote cabinets are available. Depending on specific
application needs one or more types can be opted for.

Should you not wish to follow the standard cabinet layout, then you can only do
so after prior consult with Honeywell SMS.
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Rittal TS

Rittal TS

Standard Rittal enclosure for Safety Manager

Description

The standard enclosure for Safety Manager is based on two cabinet types
available in the Rittal TS 8§ series.

Safety Manager enclosures are default equipped with a swing frame, support
glands, fans, an enclosure frame with steel doors, louvres and filters, an enclosure
light, a thermostat, earthing strips, a mounting plate, gland plates, a rear panel and
a roof or bottom plate. Side panels are mounted to the outer walls.

A standard Safety Manager enclosure is painted in RAL 7035, with RAL 7022 for

the plinth.

Below sections provide more details related to the Rittal TS series as assembled
and delivered by Honeywell SMS.

Cabinet enclosure

Roof

Suitable for mounting the Honeywell SMS fan unit (HU-511/HU-611)
(see section “Fans” on page 38).

An earth strap makes an earth connection from the roof to the cabinet
(connected to the left hand earth bolt on the roof).

For top cable entry, use one of the following standard Rittal roofs:
For TS 8806 cabinet: roof type DK 7826.863,
For TS 8808 cabinet: roof type DK 7826.883.

These roofs are equipped with a fixed and a sliding part, each with a
clamping strip for optimum sealing.

Side wall plates

Mounted to the outer side walls.

Rear wall

Mounted in cabinets with front access only.

The standard installed earth potential equalization points are sufficient
to ensure proper earth connection.

Bottom plates

Can be moved horizontally when unlocked.

Gland plates

Used for cable entry at the bottom of the cabinet. Earthed to the
cabinet frame.
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4 — Cabinet

Cabinet access

36

A Safety Manager cabinet can have front access or combined front and rear
access (when it is not placed against a wall). The following table shows the
possible configurations for cabinet doors:

Front door

Rear door

Code in figure below

Front access only

Single, hinged left

1000

Single, hinged right |- 0100
Double - 1100
Front and rear access | Single, hinged left | Single, hinged right |1001
Single, hinged right |Single, hinged left  |0110

Double

Double

1111

Please note the following issues:

* A combination of single (full) door and double (half) doors is not possible.

* Double (half) doors for rear entry can only be selected if double (half) doors are
selected for front entry.

» Single (full) rear door, hinged on the left hand side can only be selected if a single
(full) front door, hinged on the right hand side is selected.

» Single (full) rear door, hinged on the right hand side can only be selected if a single
(full) front door, hinged on the left hand side is selected.

10 00

Front

Rear

1001

Front

0100

Front

Rear

0110

Front

11 00

Front

Rear

1111

Front
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Rittal TS

Cabinet doors
Item Amount Remarks
Hinge 4 Per door 130° (internal) door hinges are used.
Comfort handle 1 Per door

Comfort handle insert

1 For each door

If a push button door lock is required, this

(key type) handle will have to be ordered separately.

Earth strap 1 Per door Mounted on the top side of the door.

Louvres 2 Per front/rear side | See “Louvres and filters” on page 37.

Wiring plan pocket (A4) |1 1 Piece per cabinet enclosure, only on
front side doors, placed inside the (left
hand) door.

Doorstop Mounted on the inside of a single door

(hinged left) to prevent it from colliding
with the opened swing frame.

Louvres and filters

In the lower part of the cabinet doors, louvres and filters are mounted to allow for
airflow inside the Safety Manager cabinet, in one of two ways:

Single (full) door

Each door is fitted with two louvres with filters.

The louvre, including filter, is a Rittal type SK 3323.200.

Double (half) door

Each door is fitted with one louvre with filter.

The louvre, including filter, is a Rittal type SK 3323.200.

Cabinet swing frame

The cabinet swing frame, which is always hinged at the left hand side, contains
the following Safety Manager components:

Controller chassis

Typically located 3 HE below the top position in the cabinet.

10 chassis

Typically located directly below the Controller chassis.

Bus bar for 24 V power

Typically mounted vertically, right from the various chassis.

Cable tray for vertical bus

Typically mounted vertically, left from the various chassis.

Swing frame stop

Mounted on bottom of swing frame.

Mounting kit

hinge.

Top and bottom mounting plate for 180 deg. swing frame

Safety Manager Hardware Reference
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Earth strap 2, One at the top and one at the bottom of the swing frame.

Ergoform S-handle with No additional swing frame stops are required during normal
push lock transportation.

Captive nuts 121 captive nuts, installed on the front and rear side of the
swing frame.

It is not necessary for every cabinet to contain a swing frame. When two cabinets
are attached mechanically to each other, the:

* Left-hand side cabinet houses the Controller (and contains the swing frame).

* Right-hand side cabinet is meant for marshalling the connections with the
field (and doesn’t contain a swing frame).

Enclosure light

Fans

Thermostat

38

The Rittal enclosure light (PS 4155.000) has an auto-select input voltage detector
(110/230 Vac) and is equipped with a motion sensor. You no longer require an
additional door switch. If the shipping section consists of more than one Rittal
cabinet enclosure, all cabinets will have an enclosure light. All enclosure lights
use the same feeder. The feeder is wired from the first cabinet (with an
interconnection cable) to the second and, if applicable, from the second to the
third cabinet, etc.

A pair of fans are mounted in the roof. The following types are available:
» Papst, type 4184NX, operating voltage 24 Vdc

* Honeywell SMS fan unit which can be delivered in 3 voltages 24 Vdc, 115
Vac, and one for 230 Vac. For a data sheet of the 24 Vdc fan unit see
“FS-FANWR-24R” on page 41.

The Honeywell SMS fan units consist of a pair of fans. A read-back contact
indicates the operational status of the fans.

The thermostat gives an alarm to alert you of temperature increasing inside the
Safety Manager cabinet (e.g. when filters are blocked or fans fail). When a
Honeywell SMS fan unit is installed, the thermostat is not required.

The Rittal SK 3110.000 thermostat is mounted on the top right-hand side of each
Rittal cabinet and is suitable for temperatures ranging from +5°C—+55°C
(+41°F—+131°F).
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Rittal TS

Support structures

A Safety Manager cabinet comes fitted with the following support structures:

Structure Description

Rittal mounting For non-FTA use. For example: mounting of SIC strain relief brackets
rails and cable trays for communication cables.

* Type TS 8612.180 (for 800 mm deep cabinets),
* Type TS 8612.160 (for 600 mm deep cabinets).
TS 35 rail Used for FTAs, terminals, filters, etc.

FTA channels For FTAs, channels are the preferred solution.

Cable support/ Typically installed at the bottom and/or top, depending on cable entry.

clamp rails Used for securing field cables with cable clamps during on-site

cabinet installation.
Clamping devices must be able to withstand a 45 kg (100 Ibs) pull.

If a plinth is factory-mounted and the cabinet has bottom cable entry,
the cable support/clamp rail is mounted in the plinth.

Mounting plates | For the mounting of power supply units.

Earthing

Earth rail / potential | An earth rail / potential equalization rail is always mounted. The
equalization rail required number of earth rails / potential equalization rails depends
on the equipment mounted inside the cabinet enclosure.

Safety earth bar Mechanical items are connected via the Rittal cabinet frame to the
safety earth bar. These are mechanical items such as the swing frame,
mechanical items in the swing frame, door(s), side wall/plates, roof,
bottom plates, the rear wall (if applicable) and all other items
requiring a connection to the safety earth bar.

Instrument earth The instrument earth bar is mounted isolated from the cabinet frame
bar and other earth bars.

Ingress Protection (IP) rating

By default, Safety Manager cabinets have an IP rating of IP20 in accordance with
DIN VDE 0470.

Electrostatic Discharge (ESD) Bonding point

An ESD bonding point is fixed to the cabinet chassis.
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General data

40

Cabinet types Rittal TS 8806 One of the two standard Rittal cabinet types
Rittal TS 8808 is used for Safety Manager cabinets.

Approvals IP 20 / NEMA1

Color RAL 7035 Light grey, used for the cabinet enclosure.
RAL 7022 Dark gray, used for the plinth.

Dimensions 80 x 60 x 200 cm Rittal TS 8806

Heights donot  |(31% x 23}, x 78% in)

include the plinth (width x depth x height)

(normally 10 cm/

4 in) and the 80 x 80 x 200 cm Rittal TS 8808

lifting eye?-bolts (31% % 31% x 78% in)

(Sem/2in). | (idth x depth x height)

Weight up to 550 kg (1210 1bs) | Weight of cabinet filled with electronics

(depends on options used).

Hoisting eye

Rittal type PS 4568.000

bolts Placed on the top corners of the cabinet,
used for crane transportation of the cabinet
and for securing the roof to the cabinet.

Plinth height: 10 cm (4 in) Standard (factory mounted) the Safety

Manager cabinet is supplied with a plinth,
unless specified otherwise in the customer
requirements.

Leveling feet

If leveling feet are required, use a Rittal
standard cabinet without a plinth.
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FS-FANWR-24R

FS-FANWR-24R

Fan unit 24 Vdc with readback

Description

The 24 Vdc fan unit (FS-FANWR-24R) consists of two fans and a printed circuit
board (PCB) 07209 on a mounting plate.

The external 24 Vdc power and readback contact wiring for the fan unit
terminates on a 4 pole connector which slots into the fan unit.

Electronics in the fan unit generate the signals to indicate the fan status. If the
speed of a fan is above minimum, a green LED next to that fan illuminates to
indicate this. If both fans are above minimum speed the readback contact closes.

Finger guards are mounted on both sides of the fans.

Figure 6 on page 41 shows the direction of airflow and the bottom and side view
of the fan unit.

Figure 6 Layout of the FS-FANWR-24R fan unit and direction of air flow
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Block diagram
Figure 7 on page 42 shows a functional block diagram of the FS-FANWR-24R

fan unit.
Figure 7 functional block diagram of the FS-FANWR-24R fan unit
1
2
F

3 —1

2Amp
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Fan status indication

The fan unit is equipped with a potential free readback contact and green LEDs to
indicate the fan status.

» The readback contact is closed for about 15 seconds during powerup and
when the rotation speed (RPM) of both fans is above the minimum speed.

* A LED is on when the rotation speed (RPM) of the related fan is above the
minimum speed.
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FS-FANWR-24R

Flow rate / Static pressure

Figure 8 on page 43 shows the flow rate per fan against the static pressure. The
grey area indicates the optimum operating range.

Figure 8 Flow rate against static pressure (per fan)
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The earth wire of the fan unit must be connected to the enclosure in which the fan unit is
mounted.

The fan unit is equipped with a 4 pole screw connector to wire the readback
contact and the 24Vdc power.

Figure 6 on page 41 shows the location of the connector on the fan unit. Figure 9
on page 43 shows the connection details of this connector.

Figure 9 The FS-FANWR-24R fan unit connector details
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Mounting

d

44

Attention:

The airflow through the fan unit should not be obstructed on either side of the unit in
order to ensure proper functioning of the fan unit.

The fan unit can be mounted in horizontal or vertical position.

The fan unit needs to be mounted in such a way that the fans and electronics are
inside the enclosure. The fan unit will then generate an under pressure inside the

enclosure.

Figure 10 on page 44 shows the required cut-out opening of the fan unit and the
location of the mounting holes.

Figure 10 Cut-out plan of the fan unit including mounting holes
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Technical data

FS-FANWR-24R

The FS-FANWR-24R has the following specifications:

General Type numbers FS-FANWR-24R
Approvals: CE, UL; FM pending
Model and make | Fan make: Papst
Model: 4184N/17X (ball bearing)
Finger guard make: Papst
Model: LZ30
Power Power requirements: 24 Vdc 9.5W
Voltage range: 12—29 Vdc
No reverse polarity protection
Fuse Fuse rating: 2 A slow
Measurements: 5x20 mm
Air flow (for the complete unit) 360 m*/hr., 211.8 CFM
Noise (for the complete unit) 52dB
Fan speed Nominal speed: 3.200 RPM
Minimum speed: 1.500 RMP + 100 RPM
(to close readback contact)
Life cycle 85.000 hrs at 40°C (104°F)

37.500 hrs at 75°C (167°F)

Ingress protection IP 20
Temperature range —30°C — +75°C (-22°F — +167°F)
Readback contact |max. switched voltage: 300 Vdc /240 Vac
max switched current: 0.5A
max. switched power: 10W
Connector wire stripping length: 7 mm
Tightening torque: 0.4—0.5 Nm
type of screwdriver: SD 0.6 X 3.5 — DIN 5264
Physical Dimensions: 391 x 142 x 51 mm (L x W x D)
15.4x5.59x2.01 in (L x W x D)
Weight: 1.7 kg

Safety Manager Hardware Reference
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RUSFDU-01

Remote Universal Safe Field Device Unit (type 01)

Description

46

The RUSFDU-01 is a (600 x 600 x 210 mm) cabinet that can be placed in the
field. It has 32 universal safe IO channels that are controlled by a SM Controller.
The RUSFDU-01 can be used in applications up to SIL 3, in compliance with
IEC 61508/61511.

Figure 11 on page 46 shows a (simplified) frontview of the RUSFDU-01 cabinet
with the door removed.

Figure 11 Front view
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RUSFDU-01

The RUSFDU-01 has the following features:
« It is powered with a (pair of) 120Vac or 230Vac feeder(s).
* It can supply up to 9 Amps of (24Vdc) field load.

« It has an Earth Leakage Detector (ELD) that detects leakage current between
the 25Vdc supply and (the cabinet) earth.

* It requires a redundant Ethernet connection of 100 Mbaud to the Safety
Manager Controller (dedicated RIO link).

Figure 12 on page 47 shows a simplified block-diagram of the RUSFDU-01.

Figure 12 Block diagram
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Universal safe 10 channels

48

The RUSFDU-01 has 32 redundant universal safe IO channels. Channel 31 is
used as (common) status input for the PSU, Ethernet switch and ELD status
contacts.

The function of other channels can be configured. This is done in Safety Builder.

All channels use the internal 24Vdc supply (without galvanic isolation).

All channels have two connections:
* an (active) plus connection

* aminus connection, directly linked to 0V

Each channel can be configured as:

» Digital input (with or without loop monitoring)
» Digital output (with loop monitoring)

* Analog input (0-20mA or 4-20mA active)

* Analog output (0-20mA or 4-20mA active)

The IOTA-R24 module has two switches (POWER 1 and POWER 2):
* POWER 1 switches the power for the top RUSIO-3224 module (Module 'A")

* POWER 2 switches the power for the bottom RUSIO-3224 module
(Module 'B")

Each RUSIO-3224 module has two LEDs; one for power indication and one for
status indication.

The table below specifies the applicable indications:

LED indication Status

Power LED |Green, steady Power to the module is switched on
Off Power to the module is switched off

Status LED |Green, steady Running without hardware fault
Red, steady Running with hardware fault(s)

Green, flashing, toggle 1 Hz |Idle without hardware fault

Red, flashing, toggle 1 Hz |Idle with hardware fault(s)

Red, flashing, toggle 4 Hz | Application / firmware loading
Off Module has stopped
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RUSFDU-01

Channel connections

Channel 1 thru 16 on CN1

IO0-channel 1 thru 16 are terminated on CN1.
Detail A shows the top and side view (field-connectors placed).
Detail B shows the second side-view with the field-connectors placed.

Detail C shows the second side-view with the field-connectors removed.

Figure 13 Channel 1 thru 16 on CN1
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Channel 17 thru 32 on CN2

10-channel 17 thru 32 are terminated on CN2.
Detail A shows the top and side view (field-connectors placed).
Detail B shows the second side-view with the field-connectors placed.

Detail C shows the second side-view with the field-connectors removed.

Figure 14 Channel 17 thru 32 on CN2
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V+ connections on CN3

Earth rail

50

CN3 has four (uni-directional) V+ connections for field signals that require a
passive analog input. For details about this type of channel configuration see
“RUSIO-3224" on page 416 or “RUSLS-3224” on page 439.

Detail A shows the top and side view (field-connectors placed).
Detail B shows the second side-view with the field-connector placed.

Detail C shows the second side-view with the field-connector removed.
Figure 15 V+ connections on CN3
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For further details on the channels, the modules and the mounting assembly, see
the datasheets of the RUSIO-3224 module and the IOTA-R24 module.

On the left of CN1 and CN2, there is an earth rail for field cable shield
termination.
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RUSFDU-01

Redundant 25Vdc power supplies

The RUSFDU-01 has two PSU-UNI2412 power supplies.
They can provide 25Vdc, 12 A (out of 120Vac or 230Vac line power).

The PSU-UNI2412 power supply has the following hardware control features:
* An ON/Standby switch

* Two LEDs for status indication,
one for Alarm and one for DC Out indications

*  Output over voltage protection (OVP)
e An alarm contact (for status)

Figure 16 on page 51 shows a detail of the PSU with the switch and the leds.

Figure 16 PSU-UNI2412 - detailed views
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ON/Standby switch

The ON/Standby switch has two positions. The side view on Figure 16 on
page 51 shows the stand-by position.

A Warning:

The switch must be in {') stand-by position prior to insertion or removal of the power
supply.
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PSU Status indications
The Alarm LED is:
*  Off when the unit is OK or has no power (on AC input)

¢ Red when the unit is powered (on AC input) but the 25V output is not OK
(e.g. because the switch is in the stand-by position)

* Red and blinking when the internal temperature > 90 degC
The DC Out LED is:

» green when the 25V output voltage is OK (>22V)

» off when the 25V output voltage is lost

POWER IN connectors

See the figure below for a top, side & bottom view of the POWER IN connectors.

The two (110Vac or 230Vac) POWER IN connectors (X1 and X2) are situated on
the lower side of the PCB.

The pin assignment of connectors X1 and X2 is:
* pin 5: Neutral (N)

* pin 3: Ground

e pin 1: Line (L)

Figure 17 POWER IN connectors X1 and X2
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For further details about the power supplies, see the datasheets of the
PSU-UNI2412 module and the PSUTA-0001 module.
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RUSFDU-01

Earth leakage detector

The 10310/1/1 module is an Earth Leakage Detector (ELD) for 24Vdc systems.
It detects current leakage from the local 25Vdc to (cabinet-) earth. After detecting
an Earth leakage, the fault indication (led and relay) stays latched untill reset.
The 10310/1/1 module has a manually operated self-test & fault-reset feature.

Figure 18 on page 53 shows the top of the ELD module with the switches, the
leds and the connections.

Figure 18 10310/1/1 ELD - top view
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The ELD has two leds.

The Fault led is:
* Red when an Earth leakage current is detected

e Off when no Earth leakage is detected (or supply power is lost)

The Mode led is:
» Steady green in normal mode (power is on; the mode-switch in the DC
position)

» Flashing at 1/4 Hz (power is on; the mode-switch in 1/4 Hz position)
e Off when the power is off (or lost)

The status relay is activated when the power is OK and no Earth fault has been
detected. The 1/4 Hz position of the mode switch is used for locating earth fault.
To locate earth faults, you need to use a current clamp (such as the DCM300E
digital clamp from AVO International).

For further details about the ELD, see the data sheet of the 10310/1/1 module.
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Ethernet switch

The (100 Mbaud) MOXA Ethernet switches are of type number:
EDS-305-S-SC-HPS.

They have one FO-channel (glass-fiber with SC connector) and four CATSPLUS
STP (shielded twisted pair) channels (with RJ45 connector).

Channel 1 is connected with the local RUSIO-3224 modules.

The top Ethernet switch is connected to the top RUSIO-3224 module (using a
cable with red connectors).

The bottom Ethernet switch is connected to the bottom RUSIO-3224 module
(using a cable with blue connectors).

The connections to the SM Controller must use the glass-fiber channel (channel
5). The only exception is a RUSFDU-01 that is close to and in the same building
as the SM Controller.

Channel 2, 3 and 4 can be used to connect with other RUSFDU-01 units, provided
they are nearby and in the same building.

For further details about the MOXA Eternet switch, see the EDS-305 data sheets
at www.moxa.com.

Node address jumpers

54

The node address jumper is used to give the processors in the RUSIO-3224 or
RUSLS-3224 module(s) the node address of the IOTA.

The jumperisa 10.2 x 10.2 x 6.1 mm (0.4 x 0.4 x 0.24 in) gray plastic jumper set;
it has a (two digit) number that is clearly visible.

For an example of a node address jumper see Figure 19 on page 54.

The jumpers are available in kits of ten numbers:

*  51153818-201 is a kit with the numbers 01 thru 10.
e 51153818-202 is a kit with the numbers 11 thru 20.
e 51153818-203 is a kit with the numbers 21 thru 30.
*  51153818-204 is a kit with the numbers 31 thru 40.

Figure 19 Node address jumper - front and side view
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Note: Jumpers are not part of the scope of the RUSFDU-01 cabinet.
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Connections

The connection diagram of the RUSFDU-01 is as follows:

Figure 20 Connection diagram
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Mounting

Installation

(<!>)

56

The RUSFDU-01 cabinet can be mounted in one of the following ways:
e screwed on a flat surface,
» wall mounted, using wall mounting brackets,

« frame-mounted, using wall mounting brackets; it may be necessary to make
adaptions to the existing frame first.

Attention:

The RUSFDU-01 cabinet must be mounted so that the power supply units and
SM universal IO modules are in upright position.

Figure 21 on page 56 shows the mechanical dimensions of the cabinet and the
coordinates of the (four) mounting holes.

Figure 21 RUSFDU cabinet - dimensions and coordinates !

-« 210 < 600 -
. 560 »
s puE— Y
S 1S
o O N 42
/// i
/ iR i
7
= —
° Ch'y ) 8 ‘
A 20
Side View Rear View Detail A

1 dimension are given in millimeters (mm)

Release 151, Issue 1.0, Revision 2



RUSFDU-01

Wall mounting brackets are available at manufacturer Rittal (type SZ 2503.000).
See Figure 22 on page 57 for a detailed view.

Figure 22 Wall mounting bracket - detailed view L

BJ—"—‘;\_,.:; A=
H S
q Cz.—n—| .

S
h%aé—wq_-h
]

1 dimension are given in millimeters (mm)
Note: Brackets are not part of the scope of the RUSFDU-01 cabinet.

Cable management
By default the RUSFDU-01 cabinet has a solid Rittal gland plate (type

SZ 2560.150). During installation holes must be drilled for the cable glands that
are applied.

A metal gland plate with pre-punched holes is also available at manufacturer
Rittal (type SZ 2563.100).
See Figure 23 on page 57 for an example of the default gland plate.

Figure 23 Default gland plate

N

Note: SZ 2563.100 is not part of the scope of the RUSFDU-01 cabinet.
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Earthing

Figure 24 on page 58 shows the earthing arrangement of the RUSFDU-01
cabinet.

Figure 24 RUSFDU cabinet - earthing arrangement
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Note: the door is connected to the safety ground bar, using a 6 mm? (A10) ground
strap.
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Bill of materials

RUSFDU-01

Table 3 on page 59 gives an overview of those parts of the RUSFDU-01 cabinet
that can be ordered separately for spare parts, if required.

Table 3 RUSFDU-01 - spare parts list

Quantity | Order number Description

2 FC-RUSIO-3224 SM universal 10 module, 32 channels, 24 Vdc

1 FC-IOTA-R24 SM universal IO redundant IO termination assembly

1 FC-MCAR-01 SM universal IO 18 inch carrier

2 FC-PSU-UNI2412 |SM universal IO PSU 115/230Vac, 24 Vdc, 12 A, UL508
1 FC-PSUTA-0001 SM universal IO PSU shelf

1 10310/1/1CC Earth leakage detector (rail mounted) CC

2 4600129 Ethernet switch, type EDS-305-S-SC-HPS, make MOXA
1 FC-CCI-HSE-08 SM universal 1O ethernet cable set L-0.8m

1 4602956 ESD wristcable

1 4602957 ESD wristlet

Technical data

The RUSFDU-01 unit has the following specifications:

General Type number: FC-RUSFDU-01
Operating temperature: -5 .. +60 degC (+23 .. +140 degF)
Storage temperature: -25 .. 480 degC (-13 .. +176 degF)
Relative humidity: 5..95% (non condensing)
Approvals: CE, UL, TUV
Power IN Supply voltage: 102..132 Vac or 196 .. 253 Vac
Supply load: 47..63 Hz
Supply current: 2 x 0.6A at 120 Vac, 60 Hz (no load)
2 x 1A at 230 Vac, 50 Hz (no load)
approx. 35 W (no load)
PSU efficiency: >85%
Connector: 5 pole header (3 pins used)

» make and type:

Weidmuller: BLZ 5.08/5F SN SW

Connector names:

X1, X2

Safety Manager Hardware Reference
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* make and type:

Load Power |Supply voltage: 25 Vdc nominal

Load current: 0..9 Amp (redundant)
Ethernet Connector CH1..4: RJ45 (with CATSPLUS STP cable)
switch FO (CH5): Fiber Optic
Field 10 (CN1 and CN2): Weidmuller: BLZ 5.08/16/90F SN SW
connectors ., cN3): Weidmuller: BLZ 5.08/4/90F SN SW
Physical Cabinet
Data

Rittal: AE 1060.500

Dimensions (Hx W x D): 600 x 600 x 210 mm
23.62 x 23.62 x 8.27 in
Weight: 39.3 kg (approx.)
86.64 Ibs
Paint: RAL 7035
Protection: NEMA 4, IP 66
Door: single (front)
Gland plate: bottom side; solid gland plate (no holes)

* make and type:

Rittal: SZ 2563.100

Mounting holes:

8.5 mm diameter (at the rear)

Hole-centre spacing:

560 x 560 mm (rectangular)
22.05x 22.05in
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RUSFDU-02

RUSFDU-02

Remote Universal Safe Field Device Unit (type 02)

Description

The RUSFDU-02 is a (600 x 600 x 210 mm) cabinet that can be placed in the
field, and is suitable for use at extreme low temperatures. It has 32 universal safe
10 channels that are controlled by a SM Controller.

The RUSFDU-02 can be used in applications up to SIL 3, in compliance with
IEC 61508/61511.

Figure 25 on page 61 shows a (simplified) frontview of the RUSFDU-02 cabinet
with the door removed.

Figure 25 Front view
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The RUSFDU-02 has the following features:
« It is powered with a (pair of) 120Vac or 230Vac feeder(s).
* It can supply up to 9 Amps of (24Vdc) field load.

e It requires a redundant Ethernet connection of 100 Mbaud to the Safety
Manager Controller (dedicated RIO link).

Figure 26 on page 62 shows a simplified block-diagram of the RUSFDU-02.

Figure 26 Block diagram
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RUSFDU-02

Universal safe 10 channels

The RUSFDU-02 has 32 redundant universal safe IO channels. Channel 31 is
used as (common) status input for the PSU, Ethernet switch and ELD status
contacts.

The function of other channels can be configured. This is done in Safety Builder.

All channels use the internal 24Vdc supply (without galvanic isolation).

All channels have two connections:
* an (active) plus connection

* aminus connection, directly linked to OV

Each channel can be configured as:

» Digital input (with or without loop monitoring)
» Digital output (with loop monitoring)

* Analog input (0-20mA or 4-20mA active)

* Analog output (0-20mA or 4-20mA active)

The IOTA-R24 module has two switches (POWER 1 and POWER 2):
* POWER 1 switches the power for the top RUSIO-3224 module (Module 'A")

*« POWER 2 switches the power for the bottom RUSIO-3224 module
(Module 'B")

Each RUSIO-3224 module has two LEDs; one for power indication and one for
status indication.

The table below specifies the applicable indications:

LED indication Status

Power LED |Green, steady Power to the module is switched on
Off Power to the module is switched off

Status LED |Green, steady Running without hardware fault
Red, steady Running with hardware fault(s)

Green, flashing, toggle 1 Hz |Idle without hardware fault

Red, flashing, toggle 1 Hz |Idle with hardware fault(s)

Red, flashing, toggle 4 Hz | Application / firmware loading

Off Module has stopped
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Channel connections

Channel 1 thru 16 on CN1

I0-channel 1 thru 16 are terminated on CN1.
Detail A shows the top and side view (field-connectors placed).
Detail B shows the second side-view with the field-connectors placed.

Detail C shows the second side-view with the field-connectors removed.

Figure 27 Channel 1 thru 16 on CN1

Detail A Detail B Detail C
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Channel 17 thru 32 on CN2

10-channel 17 thru 32 are terminated on CN2.
Detail A shows the top and side view (field-connectors placed).
Detail B shows the second side-view with the field-connectors placed.

Detail C shows the second side-view with the field-connectors removed.
Figure 28 Channel 17 thru 32 on CN2
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RUSFDU-02

V+ connections on CN3

CN3 has four (uni-directional) V+ connections for field signals that require a
passive analog input. For details about this type of channel configuration see
“RUSIO-3224" on page 416 or “RUSLS-3224” on page 439.

Detail A shows the top and side view (field-connectors placed).
Detail B shows the second side-view with the field-connector placed.

Detail C shows the second side-view with the field-connector removed.
Figure 29 V+ connections on CN3

Detail A Detail B Detail C

[elleXeXeXeo]e]

1234

0000 m I
0o o

For further details on the channels, the modules and the mounting assembly, see
the datasheets of the RUSIO-3224 module and the IOTA-R24 module.

Earth rail

On the left of CN1 and CN2, there is an earth rail for field cable shield
termination.
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Redundant 25Vdc power supplies

The RUSFDU-02 has two PSU-UNI2412 power supplies.
They can provide 25Vdc, 12 A (out of 120Vac or 230Vac line power).

The PSU-UNI2412 power supply has the following hardware control features:
* An ON/Standby switch

¢ Two LEDs for status indication,
one for Alarm and one for DC Out indications

*  Output over voltage protection (OVP)
e An alarm contact (for status)

Figure 30 on page 66 shows a detail of the PSU with the switch and the leds.

Figure 30 PSU-UNI2412 - detailed views
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POWER SUPPLY.

ON/Standby switch

The ON/Standby switch has two positions. The side view on Figure 30 on
page 66 shows the stand-by position.

A Warning:

The switch must be in {') stand-by position prior to insertion or removal of the power
supply.
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PSU Status indications
The Alarm LED is:
*  Off when the unit is OK or has no power (on AC input)

* Red when the unit is powered (on AC input) but the 25V output is not OK
(e.g. because the switch is in the stand-by position)

* Red and blinking when the internal temperature > 90 degC
The DC Out LED is:

* green when the 25V output voltage is OK (>22V)

« off when the 25V output voltage is lost

POWER IN connectors

See the figure below for a top, side & bottom view of the POWER IN connectors.

The two (110Vac or 230Vac) POWER IN connectors (X1 and X2) are situated on
the lower side of the PCB.

The pin assignment of connectors X1 and X2 is:
e pin 5: Neutral (N)

* pin 3: Ground

e pin 1: Line (L)

Figure 31 POWER IN connectors X1 and X2
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For further details about the power supplies, see the datasheets of the
PSU-UNI2412 module and the PSUTA-0001 module.
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Ethernet switch

The (100 Mbaud) MOXA Ethernet switches are of type number:
EDS-305-S-SC-T-HPS-C. They are suitable for use at extreme low temperatures.
They have one FO-channel (glass-fiber with SC connector) and four CATSPLUS
STP (shielded twisted pair) channels (with RJ45 connector).

Channel 1 is connected with the local RUSIO-3224 modules.

The top Ethernet switch is connected to the top RUSIO-3224 module (using a
cable with red connectors).

The bottom Ethernet switch is connected to the bottom RUSIO-3224 module
(using a cable with blue connectors).

The connections to the SM Controller must use the glass-fiber channel (channel
5). The only exception is a RUSFDU-02 that is close to and in the same building
as the SM Controller.

Channel 2, 3 and 4 can be used to connect with other RUSFDU-02 units, provided
they are nearby and in the same building.

For further details about the MOXA Eternet switch, see the EDS-305 data sheets
at www.moxa.com.

Node address jumpers

68

The node address jumper is used to give the processors in the RUSIO-3224 or
RUSLS-3224 module(s) the node address of the IOTA.

The jumperisa 10.2 x 10.2 x 6.1 mm (0.4 x 0.4 x 0.24 in) gray plastic jumper set;
it has a (two digit) number that is clearly visible.

For an example of a node address jumper see Figure 32 on page 68.

The jumpers are available in kits of ten numbers:

*  51153818-201 is a kit with the numbers 01 thru 10.
e 51153818-202 is a kit with the numbers 11 thru 20.
e 51153818-203 is a kit with the numbers 21 thru 30.
*  51153818-204 is a kit with the numbers 31 thru 40.

Figure 32 Node address jumper - front and side view
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Note: Jumpers are not part of the scope of the RUSFDU-02 cabinet.
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Connections

The connection diagram of the RUSFDU-02 is as follows:

Figure 33 Connection diagram
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Mounting

Installation

(<!>)

70

The RUSFDU-02 cabinet can be mounted in one of the following ways:
e screwed on a flat surface,
» wall mounted, using wall mounting brackets,

« frame-mounted, using wall mounting brackets; it may be necessary to make
adaptions to the existing frame first.

Attention:

The RUSFDU-02 cabinet must be mounted so that the power supply units and
SM universal IO modules are in upright position.

Figure 34 on page 70 shows the mechanical dimensions of the cabinet and the
coordinates of the (four) mounting holes.

Figure 34 RUSFDU cabinet - dimensions and coordinates !
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RUSFDU-02

Wall mounting brackets are available at manufacturer Rittal (type SZ 2433.500).
See Figure 35 on page 71 for a detailed view.

Figure 35 Wall mounting bracket - detailed view L
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Note: Brackets are not part of the scope of the RUSFDU-02 cabinet.

Cable management

The RUSFDU-02 cabinet is made of stainless steel and has no gland plate. During
installation holes must be drilled for the cable glands that are applied.

In order to maintain suitability for operation at extreme low temperatures, make
sure that you:

» use correct types of cable glands,

+ apply cable glands correctly.
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Earthing

Figure 36 on page 72 shows the earthing arrangement of the RUSFDU-02
cabinet.

Figure 36 RUSFDU cabinet - earthing arrangement
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Note: the door is connected to the safety ground bar, using a 6 mm? (A10) ground
strap.
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Bill of materials

RUSFDU-02

Table 4 on page 73 gives an overview of those parts of the RUSFDU-02 cabinet
that can be ordered separately for spare parts, if required.

Table 4 RUSFDU-02 - spare parts list

Quantity | Order number Description

2 FC-RUSIO-3224 SM universal 10 module, 32 channels, 24 Vdc

1 FC-IOTA-R24 SM universal IO redundant IO termination assembly

1 FC-MCAR-01 SM universal IO 18 inch carrier

2 FC-PSU-UNI2412 |SM universal IO PSU 115/230Vac, 24 Vdc, 12 A, UL508

1 FC-PSUTA-0001 SM universal IO PSU shelf

2 4600135 Ethernet switch, type EDS-305-S-SC-T-HPS-C,
make MOXA

1 FC-CCI-HSE-08 SM universal 10 ethernet cable set L-0.8m

1 4602956 ESD wristcable

1 4602957 ESD wristlet

Technical data

The RUSFDU-02 unit has the following specifications:

General Type number: FC-RUSFDU-02
Operating temperature: —40°C ... +70°C (40°F ... +158°F)
Storage temperature: —40°C ... +85°C (40°F ... +185°F)
Relative humidity: 5..95% (non condensing)
Approvals: CE, UL, TUV
Power IN Supply voltage: 102..132 Vac or 196 .. 253 Vac
Supply load: 47..63 Hz
Supply current: 2 x 0.6A at 120 Vac, 60 Hz (no load)
2 x 1A at 230 Vac, 50 Hz (no load)
approx. 35 W (no load)
PSU efficiency: > 85%
Connector: 5 pole header (3 pins used)

* make and type:

Weidmuller: BLZ 5.08/5F SN SW

Connector names:

X1, X2

Safety Manager Hardware Reference
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* make and type:

Load Power |Supply voltage: 25 Vdc nominal

Load current: 0..9 Amp (redundant)
Ethernet Connector CH1..4: RJ45 (with CATSPLUS STP cable)
switch FO (CH5): Fiber Optic
Field 10 (CN1 and CN2): Weidmuller: BLZ 5.08/16/90F SN SW
connectors ., cN3): Weidmuller: BLZ 5.08/4/90F SN SW
Physical Cabinet
Data

Rittal: AE 1010.500

Dimensions (Hx W x D): 600 x 600 x 210 mm

23.62 x 23.62 x 8.27 in
Weight: 40.0 kg (approx.)

88.18 1bs
Material: Stainless steel, ASI 316 L
* finish: Brushed, grain size 240
Protection: NEMA 12, NEMA 4x, IP 66
Door: single (front)
Gland plate: none

Mounting holes:

8.5 mm diameter (at the rear)

Hole-centre spacing:

560 x 560 mm (rectangular)
22.05x 22.05in
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MCAR-01

MCAR-01

Mounting Carrier (18 inch)

Description

The MCAR-01 is a carrier that can be screwed on any flat surface.
The MCAR-01 can carry one IOTA-R24 assembly. Figure 37 on page 76 shows
the physical appearance and the coordinates of the four mounting holes.

The MCAR-01 consists of:

* ametal profile

» anplastic cover plate

e aground rail with 16 ground connection screws
* two power rails with M5 holes (+24V and 0V)

» four mounting holes (6.35 mm diameter)

Safety Manager Hardware Reference 75



4 — Cabinet
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Figure 37 Mechanical layout
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MCAR-01

Mounting an I0TA-R24

The IOTA-R24 is fixed on the MCAR-01 with ten ground screws and two power
screws (24V and COM).

24Vdc power must be connected to the MCAR-01 on the power rails using M5
SCrews.

Figure 38 MCAR-01 with a mounted I0TA-R24
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Mounting an IOTA-NR24

The IOTA-NR24 is fixed on the MCAR-01 with eight ground screws and two

power screws (24V and COM).

This leaves room on the MCAR-01 for two 3 inch units or one 6 inch unit.

24Vdc power must be connected to the MCAR-01 on the power rails using M5

SCreéws.

Figure 39 MCAR-01 with a mounted IOTA-NR24
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Technical data

The MCAR-01 has the following specifications:

MCAR-01

General Type number: FC-MCAR-01
Operating temperature: -40 .. +70 degC (-40 .. +158 degF)
Storage temperature: -40 .. +85 degC (-40 .. +185 degF)
Relative humidity: 10..95% (non condensing)
Pollution: Pollution degree 2 or better
Approvals: CE; UL pending

Power Supply voltage: 24 Vdc -15%..+30%
Supply current: none
Supply rail current: max. 40 A

Connections |24V supply: 2x M5
Ground: 16 x M5

Physical Dimensions (H x W x D): 32 x 145.6 x 478 mm

Data 2.52x5.73x 18.8in
Weight: 1.1kg

2.4 1bs
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MCAR-02

Mounting Carrier (36 inch)

Description

80

The MCAR-02 is a carrier that can be screwed on any flat surface.
The MCAR-02 can carry two IOTA-R24 assemblies. Figure 40 on page 81 shows
the physical appearance and the coordinates of the four mounting holes.

The MCAR-02 consists of:

» aCable Carrier Assembly (CCA)

* ametal profile

* two plastic cover plates

» aground rail with 32 ground connection screws

* two power rails with M5 holes (+24V and 0V)

» four mounting holes (use screws with a diameter <5.5 mm)

The power rails of two MCAR-02 carriers can be coupled. Use two M5 screws to
connect the two power rials of the top carrier with the bottom carrier (through the
5 mm holes).
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Mounting an I0TA-R24

82

An IOTA-R24 is fixed on the MCAR-02 with ten ground screws and two power

screws (24V and COM).

24Vdc power must be connected to the MCAR-02 on the power rails using M5

SCIrews.

Figure 41 MCAR-02 with two mounted IOTA-R24 modules
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MCAR-02

Mounting IOTA-NR24 units

Up to three (3) IOTA-NR24 units can be fixed on the MCAR-02 with eight
ground screws and two power screws (24V and COM) each.

24Vdc power must be connected to the MCAR-02 on the power rails using M5
SCrews.

Figure 42 MCAR-02 with two mounted IOTA-NR24 modules
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Technical data
The MCAR-02 has the following specifications:

84

General Type number: FC-MCAR-02
Operating temperature: -40 .. +70 degC (-40 .. +158 degF)
Storage temperature: -40 .. +85 degC (-40 .. +185 degF)
Relative humidity: 10..95% (non condensing)
Pollution: Pollution degree 2 or better
Approvals: CE; UL pending
Power Supply voltage: 24 Vdc -15%..+30%
Supply current: none
Supply rail current: max. 40 A
Connections |24V supply: 2 x M5
2 x Smm hole (for coupling of carriers)
Ground: 32x M5
Physical Dimensions (H x W x D): 105.4 x222.3 x 931.8 mm
Data 4.15x 8.75x 36.7 in
Weight: 6.1 kg
13.4 1bs
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Chassis

This chapter describes the following chassis:

Manager A.R.T.)

Chassis See

General info about chassis page 86

Safety Manager

CPCHAS-0001 Chassis for redundant or non-redundant Controller |page 87
(Safety Manager)

IOCHAS-0001S 10 Chassis for non-redundant IO modules (Safety  |page 98
Manager)

IOCHAS-0001R 10 chassis for redundant I0 modules (Safety page 107
Manager)

Safety Manager A.R.T.

CPCHAS-0002 Chassis for redundant Controller (Safety Manager  |page 116
AR.T)

IOCHAS-0002S 10 Chassis for non-redundant IO modules (Safety  |page 126
Manager A.R.T.)

IOCHAS-0002R 10 chassis for redundant IO modules (Safety page 135

Safety Manager Hardware Reference
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General info about chassis

Safety Manager is installed in a cabinet, as described in “Cabinet” on page 33. A
cabinet contains the Control Processor modules and the 10 modules, which are
placed in several chassis:

» All Control Processor modules are placed in a Control Processor chassis.

* All non-redundant IO modules are placed in one or more IOCHAS-0001S or
IOCHAS-0002S chassis.

* All redundant IO modules are placed in one or more IOCHAS-0001R or
IOCHAS-0002R chassis.

A chassis consists of a metal housing, in which the modules, busses and
backplanes are placed. The details are described separately for each type of
chassis in this chapter.

The housing of a Controller chassis differs from the housing of an 10 chassis.
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CPCHAS-0001

Chassis for redundant or non-redundant Controller (Safety Manager)

General

The Controller chassis CPCHAS-0001 is used to contain the Control Processor
modules. Each Safety Manager has one Controller chassis. The Controller chassis is
generally located at the top position in the cabinet, and the IO chassis at lower
positions.

A Controller chassis contains the following components:
* Controller housing (see “Controller housing” on page 87)

* Controller backplane CPB-0001 (see “Controller backplane CPB-0001” on
page 91)

Controller housing

The Controller housing has been designed specifically for Safety Manager. It is a
19" housing that is open at the front and covered at the back.

Control Processor modules are placed in the chassis through the front of the
housing with the use of module guides, which are located at the bottom and top
plate of the housing.

The modules are locked in the chassis with the quarter turn fasteners, located
below the module-grips.

Figure 43 on page 87 shows the front of a filled redundant Controller chassis.

Figure 43 Front view of a redundant Controller chassis

Honeywell Honeywell
OA = - o . - =
Runninss o Runninas
Ov | ,o= on @w Ov | o Lo
One Or On Ore
Lo on e cOm Oon
Om Om O Om
W e Lo on o e Lom Lo
@ O O @ @ O One
rrrrrr wae
Osms o Osms O Osns Osm 0 s o o
e T e T T = R B e T
®

Safety Manager Hardware Reference 87



5 — Chassis

Figure 44 on page 88 shows the front of a filled non-redundant Controller chassis.

Figure 44 Front view of a non-redundant Controller chassis
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The back of the housing is covered by a magnetically locked back cover plate,
which can be swung upwards to reveal the Controller backplane.

Cables must be tie-wrapped to one of the three horizontal bars at the back of the
housing, to lead them towards the side of the chassis.

The top bar is reserved for the 24V-supply and 24 V-signal wires/cables.

The middle bar is reserved for the communication cables.

The bottom bar is reserved for the 5V and Watchdog cables (WdPx and 5V-x).

Figure 45 on page 88 shows the back of an empty Controller chassis.

Figure 45 Back view of an empty Controller chassis
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Location of Control Processor modules

The Controller chassis CPCHAS-0001 contains all Control Processor modules.

Table 5 on page 89 shows the location of the Control Processor modules in a
non-redundant and a redundant Controller (as seen from the front of the cabinet).
As you can see, all Control Processor modules are doubled in a redundant
Controller configuration, with the exception of the Battery and Key switch
module, which is shared by both Control Processors.

Table 5 Distribution of the various Control Processor modules in the Controller chassis

Redundant Controller
Non-Redundant Controller
C C C P B C C C P
P (0] 0] S K P (¢} (0] S
U M M U M U M M U
1 1.1 1.2 1 2 2.1 2.2 2
Legend:
Item Description See
CPU1 |the processor module of the first Control Processor
QPP-0001 Quad Processor Pack page 240
QPP-0002 Quad Processor Pack page 253
COMI1.1 | the first communication module of the first Control Processor
USI-0001 Universal Safety Interface, or page 266
USI-0002 Universal Safety Interface, or page 271
BLIND-COM Dummy Communication Module page 275
COMI1.2 | the second communication module of the first Control Processor
USI-0001 Universal Safety Interface, or page 266
USI-0002 Universal Safety Interface, or page 271
BLIND-COM Dummy Communication Module page 275
PSUL |the power supply module of the first Control Processor
PSU-240516 Power Supply Unit 24/5 Vdc, 16A ‘page 284
BKM |the battery and key switch module of (both) Control Processor(s)
BKM-0001 Battery and Key switch Module ‘page 277
CPU2  |the processor module of the first Control Processor
QPP-0001 Quad Processor Pack page 240
QPP-0002 Quad Processor Pack page 253
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90

Table 5 Distribution of the various Control Processor modules in the Controller chassis (continued)

Redundant Controller

Non-Redundant Controller

COM2.1 |the first communication module of the second Control Processor

USI-0001 Universal Safety Interface, or page 266
USI-0002 Universal Safety Interface, or page 271
BLIND-COM Dummy Communication Module page 275
COM2.2 | the second communication module of the second Control Processor
USI-0001 Universal Safety Interface, or page 266
USI-0002 Universal Safety Interface, or page 271
BLIND-COM Dummy Communication Module page 275

PSU2  |the power supply module of the second Control Processor

PSU-240516 Power Supply Unit 24/5 Vdc, 16A page 284

In case of a non-redundant Controller, the unused positions in the Controller
chassis (CPU2, COM2.1, COM2.2, and PSU2 are covered by an BLIND-CPS
plate (see Figure 44 on page 88).

For each Quad Processor Pack, room is provided for two communication modules
in the Controller chassis. Table 6 on page 90 shows possible locations for different
combinations of communication modules.

Note

If only one communication module is used in a Control Processor, the module is placed in
the COM1 slot (see Table 6 on page 90). A blind communication module (BLIND-COM)
should be placed in all unused communication slots.

Table 6 Possible locations of communication modules in the Controller chassis

Number of modules | COM1 Slot COM2 Slot

0 BLIND-COM BLIND-COM

1 USI-0001 or USI-0002 BLIND-COM

2 USI-0001 or USI-0002 USI-0001 or USI-0002
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Controller backplane CPB-0001

The Controller backplane is part of the Controller chassis. The front side contains
the connectors for the Control Processor modules. The keying pins in the
backplane connect the module housings with ground.

Figure 46 on page 91 shows the front view of an empty redundant Controller
chassis, showing the Controller backplane.

Figure 46 Front view of an empty redundant Controller chassis
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The back side of the Controller backplane contains all the connectors for signals
that go in or out of the (non-)redundant Controller. These connectors are visible
when the back cover plate is swung upwards (see Figure 45 on page 88).

The Controller backplane connects the SVR output of the PSU of CP1 with the
5VR output of the PSU of CP2.

The resulting SV-R is used to supply the non-redundant IO.

Thanks to the output diodes in the PSU-240516 (see Figure 168 on page 286) the
5V-R will be available as long as (at least) one of the PSUs is operating.

Figure 47 on page 92 shows the 5V connection of the two PSU-240516 modules
on the Controller backplane.
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Figure 47 5V PSU-connection on the CP backplane

PSU of CP1

+V out M

+sense

- sense

5V-1
5V of CP1 and
redundant 10 of CP1

5V-R

5V for non-redundant 10

5V-2
5V of CP2 and
redundant 10 of CP2

0V out
PSU of CP2
+V out M
+sense
- sense
0V out

Pin allocation

Ground

0V for all

The back view and pin allocation of the 24V-1 and 24 V-2 connectors are:

N

24V-1 24V-2
1 +24V for CP1 +24V for CP2
0V for CP1 0V for CP2
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The back view and pin allocation of the IN1, IN2 and IN3 connectors are:

IN1 IN2 IN3
‘ 1 1 424V red  |+24V red |24V red
2 inputl input2 input3

o

The back view and pin allocation of the SD connector is:

SD
(Y- b 124V sd
2 ! 2 input

The back view and pin allocation of the 5V-2, 5V-R and 5V-1 connectors are:

RN 5V-2 5V-R 5V-1
‘ 1 1 ground ground ground

2 WD of CP2 WDR of CP1 and CP2 |WD of CP1
‘ ? 3 ground ground ground
‘ 3 4 5V of CP2 5VR of CP1 and CP2 |5V of CP1

The back view and pin allocation of the eight WdPx connectors are:

WdPx

5V of CP2

WD of CP2

ground

5VR of CP1 and CP2
WDR of CP1 and CP2

ground
5V of CP1
WD of CP1

XX | N ||| B WIN| =
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Connector function

94

Table 7 on page 94 describes the function of the connectors on the back side of

the Controller backplane.

Table 7 Connectors at the back side of the Controller backplane

Group Name Connector |Used for
type
Control Coml.1.A RIJ45 Ethernet communication channels 1 and 2 of the
Processor 1 Coml.1.B RJ45 communication module in the COM1 location
Coml.1.C 10-pin male | General purpose communication channels 3 and
. 4 of the communication module in the COM1
Coml.1.D 10-pin male .
location
Coml.2.A RIJ45 Ethernet communication channels 1 and 2 of the
Coml 2.B RJ45 communication module in the COM2 location
Coml.2.C 10-pin male | General purpose communication channels 3 and
. 4 of the communication module in the COM2
Coml.2.D 10-pin male .
location
Control Com2.1.A RIJ45 Ethernet communication channels 1 and 2 of the
Processor 2 Com2.1.B RJ45 communication module in the COM1 location
Com2.1.C 10-pin male | General purpose communication channels 3 and
. 4 of the communication module in the COM1
Com2.1.D 10-pin male .
location
Com2.2.A RIJ45 Ethernet communication channels 1 and 2 of the
Com2.2.B RJ45 communication module in the COM2 location
Com2.2.C 10-pin male | General purpose communication channels 3 and
Com2.2.D 10-pin male 4 of t.he communication module in the COM2
location
IO bus 1 10 busl.1 Flat cable |first IO bus of Control Processor 1
connector
10 bus2.1 Flat cable |first IO bus of Control Processor 2
connector
Term 10 busl1 |2 x 50-pin | IO bus terminator for the first IO bus(es)
connector | Type: TERM-0001 or TERM-0002, see
page 485 for details.
10 bus 2 10 bus1.2 Flat cable |second IO bus of Control Processor 1
connector
10 bus2.2 Flat cable |second IO bus of Control Processor 2
connector
Term 10 bus2 |2 x 50-pin |IO bus terminator for the second 1O bus(es)
connector | Type: TERM-0001 or TERM-0002, see

page 485 for details.
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Table 7 Connectors at the back side of the Controller backplane (continued)

Group Name Connector |Used for
type
10 bus 3 10 bus1.3 Flat cable |third IO bus of Control Processor 1
connector
10 bus2.3 Flat cable |third IO bus of Control Processor 2
connector

Term 10 bus3 |2 x 50-pin |IO bus terminator for the third IO bus(es)
connector | Type: TERM-0001 or TERM-0002, see
page 485 for details.

10 bus 4 10 busl.4 Flat cable |fourth IO bus of Control Processor 1
connector

10 bus2.4 Flat cable |fourth IO bus of Control Processor 2
connector

Term 10 bus4 |2 x 50-pin |IO bus terminator for the fourth IO bus(es)
connector | Type: TERM-0001 or TERM-0002, see
page 485 for details.

Watchdog |WdP1 8-pin male | Watchdog and Power to IO chassis 12
and Power! connector
distribution WdP2 8-pin male |Watchdog and Power to IO chassis 2
connector
WdP3 8-pin male | Watchdog and Power to IO chassis 3
connector
WdP4 8-pin male |Watchdog and Power to IO chassis 4
connector
WdP5 8-pin male |Watchdog and Power to 1O chassis 5
connector
WdP6 8-pin male |Watchdog and Power to IO chassis 6
connector
WdP7 8-pin male | Watchdog and Power to IO chassis 7
connector
WdP8 8-pin male |Watchdog and Power to IO chassis 8
connector
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Table 7 Connectors at the back side of the Controller backplane (continued)

Group Name Connector |Used for
type
Power 24V-1 2-pin male |24V for Control Processor 1 (for cable details
connector |see “PDC-CP24” on page 807).
24V-2 2-pin male |24V for Control Processor 2 (for cable details
connector |see “PDC-CP24” on page 807).
5V-1 4-pin male |5V and Watchdog of Control Processor 1. This
connector |connector is used to distribute these signals to
other (extension) cabinets using an PDB-I0X05
(for more information see “PDB-I0X05” on
page 830).
5V-2 4-pin male |5V and Watchdog of Control Processor 2. This
connector |connector is used to distribute these signals to
other (extension) cabinets using an PDB-IOX05
(for more information see “PDB-I0X05” on
page 830).
5V-R 4-pin male |Redundant 5V and redundant Watchdog. This
connector |connector is used to distribute these signals to
other (extension) cabinets using an PDB-I0X05
(for more information see “PDB-I0X05” on
page 830).
Various SD 2-pin male |Connector for an Emergency Shut Down
connector |system. The chassis is delivered with the
LINK-SD link placed. This link is required if
the Emergency Shut Down function is not used
(see also QPP data sheets “QPP-0001" on
page 240 and “QPP-0002" on page 253 and
“SICP-0002/L3” on page 722).
IN1 2-pin male |24 Volt non-safety related general purpose
connector |input. This input can generate an interrupt (on
the rising edge) e.g. for external clock
synchronization (see also “BKM-0001" on
page 277 and “SICP-0002/L3” on page 722).
IN2 2-pin male |24 Volt non-safety related general purpose input
connector |(see also “BKM-0001" on page 277 and
“SICP-0002/L3” on page 722).
IN3 2-pin male |24 Volt non-safety related general purpose input
connector |(see also “BKM-0001" on page 277 and
“SICP-0002/L3” on page 722).

1 Watchdog and 5 Volt of Control Processor 1, Control Processor 2 and the redundant Watchdog
and 5 Volt.

2 The chassis numbers mentioned here are defined by jumpers on the 10 backplane
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Technical data

CPCHAS-0001

General Type number: FS-CPCHAS-0001 V1.1
Approvals: CE, UL, CSA, TUV, FM
Power 5V-1: 0.05 A
5V-2: 0.05 A
Dimensions Height: 4 HE (177 mm, 7 in)
Width: 482.6 mm, 19 in
Depth: 280 mm, 11 in
Weight: 5.8kg, 12.8 b

1 Chassis with suffix code V1.1 and higher have an improved cover plate design and reduced
power consumption. (Chassis with suffix code V1.0 consume 0.5A per feeder.)
There are no functional changes.
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IOCHAS-0001S

10 Chassis for non-redundant 10 modules (Safety Manager)

Description

The IOCHAS-0001S is a chassis for up to 18 non-redundant IO modules. It
consists of the following components:

Table 8 Components of the FS-IOCHAS-0001S" V1.0

Component Amount | Description See

10 housing 1 19 inch mechanical case including cover page 99
plates for up to 18 IO modules

FS-IOB-0001S! 1 10 Backplane for non-redundant 10 page 100

FS-10-0001"' V1.0 1 10 Extender module located at slot 21 page 479

FS-IOBUS-HBS' V1.0 |1 Horizontal IO bus backplane for page 104
non-redundant IO

Blind fronts 2 Located at slot 19 and 20

1 FS-type modules are non conformal coated modules.

Table 9 Components of the FC-IOCHAS-0001S" CCV1.0

Component Amount |Description See

10 housing 1 19 inch mechanical case including page 99
cover plates for up to 18 IO modules

FS-IOB-0001S 1 10 Backplane for non-redundant IO |page 100

FC-10-0001' CCV1.0 1 10 Extender module located at slot 21 |page 479

FC-IOBUS-HBS' CCV1.0 |1 Horizontal 10 bus backplane for page 104
non-redundant IO

Blind fronts 2 Located at slot 19 and 20

1 FC-type modules are conformal coated modules. Conformal coated modules have the letters ‘CC’
preceding the version number.
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10 Housing

IOCHAS-0001S

Figure 48 Front view of an empty IOCHAS-0001S
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Figure 48 on page 99 shows the front side of an empty IOCHAS-0001S with the
front-cover raised. A 19" chassis has 21 slots for modules (each 4TE wide). These
slots are numbered 1 to 21, starting at the left-hand side of the chassis.

In the IOCHAS-0001S, slots 1 to 18 are available for IO modules.

Slot 19 and 20 cannot be used and slot 21 contains the I0-0001 module.

The IOB-0001S provides the 18 I0-connectors in the middle of the chassis.

The IOBUS-HBS provides the 18 flatcable-connectors in the top of the chassis.

The 10 housing is specifically designed for Safety Manager.
Itis a 19" based housing.

A coverplate assembly at the front of the chassis shields the flatcables of the IO
modules. This cover can be swung upwards to access the flatcables. To swing the
cover upwards, unlock it by moving the two locking slides horizontally towards
the middle of the chassis. The backside of the IO cover assembly provides room
for a tagnumber assignment drawing.

The backside of the 10 housing is covered by an 10 back cover plate that can be
removed by rotating the half-turn locking screw anti-clockwise (see Figure 49 on
page 100).
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d

Figure 49 Back view of a closed IOCHAS-0001S
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Attention

The 10 back cover plate will be completely unattached from the 1O chassis after the
locking screw has been turned. Be careful not to drop it.

IO cable clamp support (with tie wrap) at the back of the 10 housing leads all
cables towards the side of the IO chassis.

Figure 54 on page 106 shows a side view of the IOCHAS-0001S.

|0 Backplane for non-redundant 10: 10B-0001S

100

The front of the IOB-0001S backplane is visible in the middle of Figure 48 on
page 99.

Figure 50 on page 101 shows the back of the IOCHAS-0001S with the
back-cover removed.

Table 10 on page 101 describes the connectors present on the IOB-0001S.
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Figure 50 Back view of an open IOCHAS-0001S
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Table 10 Connectors on the |0B-0001S
Connector ‘ Amount ‘ Description See
Front side
48-pin female 18 Connectors for IO “Input modules” on page 289
chassis connector modules, slot 1 to 18 “Output modules” on page 343
48-pin female 1 Connector for IO “I0-0001” on page 479
chassis connector extender 10-0001, slot
21
Back side
10 bus 1 Connector for “IOBUS-CPIO” on page 491
IOBUS-CPIO (IO bus to
Controller chassis)
CNI1 to CN18 18 Connector for system “SICC-0001/Lx” on page 715
interconnection cables  |«g1cp_0001/Lx” on page 718
SICC-0001/Lx or
SICP-0001/Lx, slot 1 to
18
P1to P18 18 Connector for IO “Input converter modules” on
converter modules, slot |page 321
lto 18 “Output converter modules” on
page 407
IP1 1 Connector for internal | Cable: FS-PDC-IOIP1, see
power, slot 1 to 18 “PDC-10xPx” on page 809
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Table 10 Connectors on the I0B-0001S (continued)

power, slot 13 to 18

Connector Amount | Description See

EP1 1 Connector for external |Cable: FS-PDC-IOEP1, see
power, slot 1 to 6 “PDC-IOxPx” on page 809

EP2 1 Connector for external |Cable: FS-PDC-IOEP2, see
power, slot 7 to 12 “PDC-10xPx” on page 809

EP3 1 Connector for external |Cable: FS-PDC-IOEP3, see

“PDC-10xPx” on page 809

CAO to CA3 4 Jumpers for defining the |“Address settings” on page 481

10 chassis address

WdP 1 “Controller backplane CPB-0001”

on page 91

Cable: PDC-I0S05, see
“PDC-IOS05” on page 838.

See the Safety Manual.

Connector for watchdog
and 5 V power signal,
connects to Controller
backplane

WDI to WD3! 3 Connector to enable
external watchdog

grouping

1 On delivery, a triple jumper is placed and no watchdog grouping is used.
Watchdog grouping can be used for each group (WD1 corresponds to slot 1—6, WD2 to slot 7—
12, WD3 to slot 13—18) by removing the jumper from the WDx connector for that group, and
connecting the WDx connector to the watchdog group relais (See the Safety Manual).

Pin allocation

The back view and pin allocation of the Internal Power connector IP1 is:

IP1
‘@ ©‘ 1 |1Pslot 1—9
5 4 3 1 3 O V
4 lov
5 |IPslot 10—18

The back view and pin allocation of the External Power connectors EP1, EP2 and
EP3 are:

EP3 EP2 EP1

‘© ©‘ 1 EPslot 13, 14, 15|EP slot 7, 8, 9 EPslot1,2,3
B 3 jov ov oV
4 0V ov ov

5 |EPslot 16, 17, 18 |EPslot 10, 11, 12 |EP slot 4, 5, 6
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The back view and pin allocation of the WdP connector is:

WdP

nc

nc

ground
S5VR of CP1 and CP2
WDR of CP1 and CP2

ground

nc

0 N NN B W[ DN =

nc

The back view and pin allocation of the WD jumper is:

WD

WDR of CP1 and CP2

WD ofslot 1,2,3,4,5and 6

WDR of CP1 and CP2

WD of slot 7, 8,9, 10, 11 and 12
WDR of CP1 and CP2

WD of slot 13, 14, 15, 16, 17 and 18

—_

WD1| O | ™

3
O

O (3,
WD3 U | @

Nl W N~

WD2| O | &

The pin allocation of each respective input and output module can be found in the
module datasheet.

Figure 51 on page 104 shows the pin mapping from an IO chassis connector at the
front to both a SIC cable (CNx) connector and a converter (PX) connector at the
back of the IO Chassis.
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Figure 51 Pin mapping from O connector to SIC cable (CNx) and converter (Px) connector
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Horizontal 10 bus backplane for non-redundant 10: IOBUS-HBS

104

Figure 48 on page 99 shows the IOBUS-HBS (in the top of the chassis).

Figure 52 on page 104 shows a front view of a filled IOCHAS-0001S with the
cover opened.

Figure 53 on page 105 shows a front view of a filled IOCHAS-0001S with the
cover closed.

Table 11 on page 105 lists the connectors present on the IOBUS-HBS.

Figure 52 Front view of a filled, open IOCHAS-0001S

e i S
f [ [ [ [ -
T,
l4-<-"-1111-1""‘
it |
HH I
g 83 8‘§§ 2 g i é gé g‘; 2; 8 I

Release 151, Issue 1.0, Revision 1



IOCHAS-0001S

Figure 53 Front view of a filled, closed IOCHAS-0001S
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Table 11 Connectors on the IOBUS-HBS
Connector Amount | Description See
Flatcable connector |18 Connectors for IO “Input modules” on page 289

modules, located at slot

1to018

“Output modules” on page 343

Flatcable connector

Ju—

Connector for IO
extender 10-0001, slot

21

“I0-0001" on page 479

20-pin flatcable
assembly

—_

Flatcable to the “IO0-0001" on page 479

connector on the middle
of the I0-0001 module
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Figure 54 Side view of the IOCHAS-0001S
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Technical data
General Type number': FS-IOCHAS-0001S
FC-IOCHAS-0001S
Approvals: CE, UL, CSA, TUV, FM
Power S5V-R: 35 mA (I0-0001 slot 21)
Dimensions Height: 1 +3 + 1 HE for first IO chassis
4 HE for every next 1O chassis
see Figure 54 on page 106
44.5+ 1334 + 44.5 mm
1.75+525+ 1.75in
Width: 482.6 mm, 19 in
Depth: 280 mm, 11 in
Weight: 8,5kg

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules.
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IOCHAS-0001R

10 chassis for redundant 10 modules (Safety Manager)

Description
The IOCHAS-0001R is a chassis for up to 9 pairs of redundant IO modules.

It consists of the following components:

Table 12 Components of the FS-IOCHAS-0001 R'V1.0

Component Amount |Description See

10 housing 1 19 inch mechanical case including cover |page 108
plates for up to 18 10 modules

FS-IOB-0001R ! 1 10 Backplane for redundant 10 page 109

FS-10-0001' V1.0 2 10 Extender modules, slot 20 and 21 page 479

FS-IOBUS-HBR! V1.0 |1 Horizontal 10 bus backplane for redundant |page 113
10

Blind front 1 Located at slot 19

1 FS-type modules are non conformal coated modules.

Table 13 Components of the FC-IOCHAS-0001R" CCV1.0

Component Amount |Description See

10 housing 1 19 inch mechanical case including page 108
cover plates for up to 18 10 modules

FS-IOB-0001R 1 10 Backplane for redundant IO page 109

FC-10-0001' CCV1.0

[\

10 Extender modules, slot 20 and 21  |page 479

FC-IOBUS-HBR'! CCV1.0|1 Horizontal IO bus backplane for page 113
redundant IO
Blind front 1 Located at slot 19

1 FC-type modules are conformal coated modules. Conformal coated modules have the letters
‘CC’ preceding the version number.
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10 Housing

108

Figure 55 Front view of an empty IOCHAS-0001R
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Figure 55 on page 108 shows the front side of an empty IOCHAS-0001R with the
front cover raised.

A 19" chassis has 21 slots for modules (each 4TE wide). These slots are
numbered 1 to 21, starting at the left-hand side of the chassis. In the
IOCHAS-0001R, slots 1 to 18 are available for IO modules. They are configured
in pairs.

The 10 modules in the odd numbered slots (and the I0-0001 in slot 20) are
controlled by Control Processor 1.

The 10 modules in the even numbered slots (and the I0-0001 in slot 21) are
controlled by Control Processor 2.

Slot 19 cannot be used.

Slot 20 and slot 21 contain the I0-0001 modules.
The IOB-0001R provides the 18 IO-connectors in the middle of the chassis.
The IOBUS-HBR provides the 18 flatcable-connectors in the top of the chassis.

The IO housing is specifically designed for Safety Manager.
It is a 19" based housing.

A cover plate assembly at the front of the chassis shields the flatcables of the 10
modules. This cover can be swung upwards to access the flatcables. To swing the
cover upwards, unlock it by moving the two locking slides horizontally towards

Release 151, Issue 1.0, Revision 1



IOCHAS-0001R

the middle of the chassis. The backside of the IO cover assembly provides room
for a tag number assignment drawing.

The backside of the 10 housing is covered by an 1O back cover plate that can be
removed by rotating the half-turn locking screw anti-clockwise (see Figure 56 on
page 109).

Figure 56 Back view of a closed IOCHAS-0001R
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The IO back cover plate will be completely removed from the 10 chassis after the locking

screw has been turned. Be careful not to drop it.

10 cable clamp support (with tie wrap) at the back of the IO housing leads all
cables towards the side of the IO chassis.

Figure 61 on page 114 shows a side view of the IOCHAS-0001R.

|0 Backplane for redundant 10: I0B-0001R
The front of the IOB-0001R backplane is visible in the middle of Figure 55 on
page 108.

Figure 57 on page 110 shows the back of the IOCHAS-0001R with the
back-cover removed.

Table 14 on page 110 describes the connectors on the IOB-0001R.
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110

Figure 57 back view of an open IOCHAS-0001R
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Table 14 Connectors on the IOB-0001R
Connector ‘ Amount ‘ Description See
Front side
48-pin female 18 For IO modules, slot 1 to 18 | “Input modules” on
chassis connector page 289
“Output modules” on
page 343
48-pin female 2 For 10 extender 10-0001, slot |“IO-0001” on page 479
chassis connector 20 and 21
Back side
10 busl 1 For IOBUS-CPIO (IO bus to  |“IOBUS-CPIO” on page 491
Control Processor 1)
10 bus2 1 For IOBUS-CPIO (IO bus to  |“IOBUS-CPIO” on page 491
Control Processor 2)
CN1, CN3,CN5, |9 For system interconnection “SICC-0001/Lx” on
CN7, CN9, cables SICC-0001/Lx or page 715
CN11, CN13, SICP-0001/Lx, slot 1, 3, 5, 7, “SICP-0001/Lx” on
CN15 and CN17 9,11,13,15 and 17 page 718
P1,P3,P5,P7, |9 For 10 converter modules, slot |“Input converter modules”
P9,P11,P13,P15 1,3,5,7,9,11,13, 15, and 17 |on page 321
and P17 “Output converter modules”
on page 407
IP1 1 For internal power, slot 1 to 18 |Cable: FS-PDC-IOIP1, see

“PDC-10xPx” on page 809
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Pin allocation

IOCHAS-0001R

Table 14 Connectors on the I0B-0001R (continued)

Connector Amount Description See

EP1 1 For external power, slot 1 to 6 |Cable: FS-PDC-IOEP1, see
“PDC-IOxPx” on page 809

EP2 1 For external power, slot 7 to 12| Cable: FS-PDC-IOEP2, see
“PDC-IOxPx” on page 809

EP3 1 For external power, slot 13 to |Cable: FS-PDC-IOEP3, see
“PDC-IOxPx” on page 809

CAO to CA3 4 Jumpers for defining the IO “Address settings” on

chassis address page 481
WdP 1 For watchdog and 5 V power |“Controller backplane

signal, connects to Controller |CPB-0001" on page 91
backplane Cable: PDC-IORO05, see

“PDC-IOR05” on page 840.

The back view and pin allocation of the Internal Power connector IP1 is:

blooo-0d

5 4 3 1

IP1

IPslot1,3,5,7,9,11, 13,15 and 17

ov

ov

(O N N O

IPslot2,4, 6,8, 10, 12, 14, 16 and 18

The back view and pin allocation of the External Power connectors EP1, EP2 and

EP3 are:

\@ooooo@\
5 4 3 1

EP3 EP2 EP1
1 |EPslot 13,15,17 |EPslot7,9, 11 EPslot1,3,5
30V ov ov
4|0V ov ov
S |EP slot 14, 16, 18 |EPslot 8, 10,12 |EPslot 2,4, 6
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The back view and pin allocation of the WdP connector is:

WdP

1[5V of CP2,slot 2,4, 6,8, 10, 12, 14, 16, 18
and 21

2|WD of CP2,slot 2, 4, 6, 8, 10, 12, 14, 16 and
18

ground

nc

nc

ground

NN v B~ W

5V of CPl,slot 1,3,5,7,9,11, 13,15, 17
and 20

8| WD of CP1,slot 1,3,5,7,9,11, 13, 15 and
17

The pin allocation of each respective input and output module can be found in the
module datasheet.

Figure 58 on page 112 shows the pin mapping from an IO chassis connector at the
front to both a SIC cable (CNx) connector and a converter (Px) connector at the
back of the 10 Chassis.

Figure 58 Pin mapping from O connector to SIC cable (CNx) and converter (Px) connector
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Horizontal 10 bus backplane for redundant 10: IOBUS-HBR

Figure 55 on page 108 shows the IOBUS-HBR (in the top of the chassis).

Figure 59 on page 113 shows a front view of a filled IOCHAS-0001R with the
cover opened.

Figure 60 on page 113 shows a front view of a filled IOCHAS-0001R with the
cover closed.

Table 15 on page 114 lists the connectors on the [OBUS-HBR.

Figure 59 Front view of a filled, open IOCHAS-0001R
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Figure 60 Front view of a filled, closed IOCHAS-0001R
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Table 15 Connectors on the IOBUS-HBR

Connector Amount | Description See

Flatcable connector | 18 Connectors for IO “Input modules” on page 289

modules, slot 1 to 18 “Output modules” on page 343

Flatcable connector |2 Connector for IO “I0-0001” on page 479
extender 10-0001, slot
20 and 21

10-pin flatcable 2 Flatcables to the “I0-0001” on page 479
assembly connectors on the
middle of the I10-0001
modules

Figure 61 Side view of the IOCHAS-0001R
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Technical data

General Type number: FS-IOCHAS-0001R
FC-IOCHAS-0001R
Approvals: CE, UL, CSA, TUV, FM
Power S5V-1: 35 mA (I0-0001 slot 20)
5V-2: 35 mA (I0-0001 slot 21)
Dimensions Height: 1 +3 + 1 HE for first IO chassis

4 HE for every next IO chassis
see Figure 61 on page 114

44.5+133.4+44.5 mm
1.75+525+1.751n

Width: 482.6 mm, 19 in
Depth: 280 mm, 11 in
Weight: 8,5kg

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules.
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CPCHAS-0002

Chassis for redundant Controller (Safety Manager A.R.T.)

General

The Controller chassis CPCHAS-0002 is used to contain the Control Processor
modules. Each Safety Manager has one Controller chassis. The Controller chassis is
generally located at the top position in the cabinet, and the IO chassis at lower
positions.

A Controller chassis contains the following components:
* Controller housing (see “Controller housing” on page 116)

* Controller backplane CPB-0002 (see “Controller backplane CPB-0002” on
page 120)

Controller housing

116

The Controller housing has been designed specifically for Safety Manager. It is a
19" housing that is open at the front and covered at the back.

Control Processor modules are placed in the chassis through the front of the
housing with the use of module guides, which are located at the bottom and top
plate of the housing.

The modules are locked in the chassis with the quarter turn fasteners, located
below the module-grips.

Figure 62 on page 116 shows the front of a filled redundant Controller chassis.

Figure 62 Front view of a redundant Controller chassis
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CPCHAS-0002

The back of the housing is covered by a magnetically locked back cover plate,
which can be swung upwards to reveal the Controller backplane.

Cables must be tie-wrapped to one of the three horizontal bars at the back of the
housing, to lead them towards the side of the chassis.

The top bar is reserved for the 24 V-supply and 24 V-signal wires/cables.

The middle bar is reserved for the communication cables.

The bottom bar is reserved for the 5V and Watchdog cables (WdPx and 5V-x).

Figure 63 on page 117 shows the back of an empty Controller chassis.

Figure 63 Back view of an empty Controller chassis
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Location of Control Processor modules

The Controller chassis CPCHAS-0002 contains all Control Processor modules.

Table 16 on page 118 shows the location of the Control Processor modules in a
redundant Controller (as seen from the front of the cabinet). As you can see, all
Control Processor modules are doubled in a redundant Controller configuration,
with the exception of the Battery and Key switch module, which is shared by both
Control Processors.

Table 16 Distribution of the various Control Processor modules in the Controller chassis

Redundant Controller
C C C P C C C P
P 0] o S K P (0] (0] S
U M M 18} M U M M U
1 1.1 1.2 1 2 2.1 2.2 2
Legend:
Item Description ‘ See
CPU1 |the processor module of the first Control Processor
QPP-0002 Quad Processor Pack ‘page 253
COMI1.1 | the first communication module of the first Control Processor
USI-0001 Universal Safety Interface, or page 266
USI-0002 Universal Safety Interface, or page 271
BLIND-COM Dummy Communication Module page 275
COM1.2 | the second communication module of the first Control Processor
USI-0001 Universal Safety Interface, or page 266
USI-0002 Universal Safety Interface, or page 271
BLIND-COM Dummy Communication Module page 275
PSUl  |the power supply module of the first Control Processor
PSU-240516 Power Supply Unit 24/5 Vdc, 16A ‘page 284
BKM |the battery and key switch module of (both) Control Processor(s)
BKM-0001 Battery and Key switch Module ‘page 277
CPU2 |the processor module of the first Control Processor
QPP-0002 Quad Processor Pack ‘page 253
COM2.1 | the first communication module of the second Control Processor
USI-0001 Universal Safety Interface, or page 266
USI-0002 Universal Safety Interface, or page 271
BLIND-COM Dummy Communication Module page 275

118 Release 151, Issue 1.0, Revision 1



CPCHAS-0002

Table 16 Distribution of the various Control Processor modules in the Controller chassis (continued)

Redundant Controller

COM2.2 | the second communication module of the second Control Processor

USI-0001 Universal Safety Interface, or page 266
USI-0002 Universal Safety Interface, or page 271
BLIND-COM Dummy Communication Module page 275

PSU2  |the power supply module of the second Control Processor
PSU-240516 Power Supply Unit 24/5 Vdc, 16A page 284

For each Quad Processor Pack, room is provided for two communication modules
in the Controller chassis. Table 17 on page 119 shows possible locations for
different combinations of communication modules.

Note

If only one communication module is used in a Control Processor, the module is placed in
the COM1 slot (see Table 17 on page 119). A blind communication module
(BLIND-COM) should be placed in all unused communication slots.

Table 17 Possible locations of communication modules in the Controller chassis

Number of modules | COM1 Slot COM2 Slot

0 BLIND-COM BLIND-COM

1 USI-0001 or USI-0002 BLIND-COM

2 USI-0001 or USI-0002 USI-0001 or USI-0002

Safety Manager Hardware Reference 119



5 — Chassis

Controller backplane CPB-0002

The Controller backplane is part of the Controller chassis. The front side contains
the connectors for the Control Processor modules. The keying pins in the
backplane connect the module housings with ground.

Figure 64 on page 120 shows the front view of an empty redundant Controller
chassis, showing the Controller backplane.

Figure 64 Front view of an empty redundant Controller chassis
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The back side of the Controller backplane contains all the connectors for signals
that go in or out of the Controller. These connectors are visible when the back
cover plate is swung upwards (see Figure 63 on page 117).

Pin allocation

The back view and pin allocation of the 24V-1 and 24 V-2 connectors are:

24V 24V-2
1 +24V for CP1 +24V for CP2
0V for CP1 0V for CP2

[\
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The back view and pin allocation of the IN1 connectors are:

C
o

IN1

—

+24V red

[\

inputl

The back view and pin allocation of the SD connector is:

SD
()P T v
2 ! 2 input

The back view and pin allocation of the 5V-2 and 5V-1 connectors are:

000N

5V-2 5V-1
1 ground ground
2 WD of CP2 WD of CP1
3 ground ground
4 5V of CP2 5V of CP1

The back view and pin allocation of the sixteen WdPx connectors are:

O
— N W

O

WdP1.x WdP2.x
3 WD of CP1 WD of CP2
2 ground ground
1 5V of CP1 5V of CP2
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Connector function

Table 18 on page 122 describes the function of the connectors on the back side of
the Controller backplane.

Table 18 Connectors at the back side of the Controller backplane

Group Name Connector |Used for
type
Control Coml.1.A RIJ45 Ethernet communication channels 1 and 2 of the
Processor 1 Coml.1.B RJ45 communication module in the COM1 location
Coml.1.C 10-pin male | General purpose communication channels 3 and
. 4 of the communication module in the COM1
Coml.1.D 10-pin male .
location
Coml.2.A RIJ45 Ethernet communication channels 1 and 2 of the

Coml 2.B RJ45 communication module in the COM2 location

Coml.2.C 10-pin male | General purpose communication channels 3 and
. 4 of the communication module in the COM2
Coml.2.D 10-pin male .
location
Control Com2.1.A RIJ45 Ethernet communication channels 1 and 2 of the
Processor 2 Com2.1.B RJ45 communication module in the COM1 location
Com2.1.C 10-pin male | General purpose communication channels 3 and
. 4 of the communication module in the COM1
Com2.1.D 10-pin male .
location
Com2.2.A RIJ45 Ethernet communication channels 1 and 2 of the

Com2.2.B RJ45 communication module in the COM2 location

Com2.2.C 10-pin male | General purpose communication channels 3 and
Com2.2.D 10-pin male 4 of t.he communication module in the COM2
location

IO bus 1 10 busl.1 Flat cable |first own IO bus of Control Processor 1 and
connector | first redundant 10 bus of Control Processor 2

10 bus2.1 Flat cable |first own IO bus of Control Processor 2 and
connector | first redundant IO bus of Control Processor 1

10 bus 2 10 bus1.2 Flat cable |second own IO bus of Control Processor 1 and
connector |second redundant IO bus of Control Processor 2

10 bus2.2 Flat cable |second own IO bus of Control Processor 2 and
connector |second redundant 10 bus of Control Processor 1
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Table 18 Connectors at the back side of the Controller backplane (continued)

Group Name Connector |Used for
type
Watchdog |WdP1.1 3-pin male |Watchdog and Power of CP 1 to 10 chassis 12
and Power! connector
distribution WdP2.1 3-pin male |Watchdog and Power of CP 2 to IO chassis 1
connector
WdP1.2 3-pin male |Watchdog and Power of CP 1 to IO chassis 2
connector
WdP2.2 3-pin male | Watchdog and Power of CP 2 to IO chassis 2
connector
WdP1.3 3-pin male |Watchdog and Power of CP 1 to IO chassis 3
connector
WdP2.3 3-pin male |Watchdog and Power of CP 2 to IO chassis 3
connector
WdP1.4 3-pin male |Watchdog and Power of CP 1 to 1O chassis 4
connector
WdP2.4 3-pin male | Watchdog and Power of CP 2 to IO chassis 4
connector
WdP1.5 3-pin male |Watchdog and Power of CP 1 to IO chassis 5
connector
WdP2.5 3-pin male |Watchdog and Power of CP 2 to IO chassis 5
connector
WdP1.6 3-pin male |Watchdog and Power of CP 1 to 1O chassis 6
connector
WdP2.6 3-pin male | Watchdog and Power of CP 2 to IO chassis 6
connector
WdP1.7 3-pin male | Watchdog and Power of CP 1 to IO chassis 7
connector
WdP2.7 3-pin male |Watchdog and Power of CP 2 to IO chassis 7
connector
WdP1.8 3-pin male |Watchdog and Power of CP 1 to IO chassis 8
connector
WdP2.8 3-pin male |Watchdog and Power of CP 2 to IO chassis 8
connector
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Table 18 Connectors at the back side of the Controller backplane (continued)

Group

Name

Connector
type

Used for

Power

24V-1

2-pin male
connector

24V for Control Processor 1 (for cable details
see “PDC-CP24” on page 807).

24V-2

2-pin male
connector

24V for Control Processor 2 (for cable details
see “PDC-CP24” on page 807).

5V-1

4-pin male
connector

5V and Watchdog of Control Processor 1.
This connector is used to distribute these signals
to other (extension) cabinets using a:

* PDB-CPXO05, for more information see
“PDC-CPXO05” on page 844, or

¢ PDB-ARTXO05, for more information see
“PDB-ARTX05” on page 727, or

« PDB-ARTFO0S5 (for more information see
“PDB-ARTFO05” on page 835).

5V-2

4-pin male
connector

5V and Watchdog of Control Processor 2.
This connector is used to distribute these signals
to other (extension) cabinets using a:

* PDB-CPXO05, for more information see
“PDC-CPXO05” on page 844, or

¢ PDB-ARTXO05, for more information see
“PDB-ARTXO05” on page 727, or

* PDB-ARTFOS5 (for more information see
“PDB-ARTFO05” on page 835).

Various

SD

2-pin male
connector

Connector for an Emergency Shut Down
system. The chassis is delivered with the
LINK-SD link placed. This link is required if
the Emergency Shut Down function is not used
(see also QPP data sheets “QPP-0002” on
page 253 and “SICP-0002/L3” on page 722).

IN1

2-pin male
connector

24 Volt non-safety related general purpose
input. This input can generate an interrupt (on
the rising edge) e.g. for external clock
synchronization (see also “BKM-0001" on
page 277 and “SICP-0002/L3” on page 722).

1 Watchdog and 5 Volt of Control Processor 1 and Control Processor 2.
2 The chassis numbers mentioned here are defined by jumpers on the 10 backplane.
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Technical data

CPCHAS-0002

General Type number: FS-CPCHAS-0002 V1.1
Approvals: CE; UL, CSA, TUV, FM pending
Power 5V-1: 0.05 A
5V-2: 0.05 A
Dimensions Height: 4 HE (177 mm, 7 in)
Width: 482.6 mm, 19 in
Depth: 280 mm, 11 in
Weight: 5.8kg, 12.8 b
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IOCHAS-0002S

10 Chassis for non-redundant |0 modules (Safety Manager A.R.T.)

Description

126

The IOCHAS-0002S is a chassis for up to 18 non-redundant IO modules.

It consists of the following components:

Table 19 Components of the FC-IOCHAS-0002S

(Safety Manager A.R.T.)

Component Amount |Description See

IO housing 1 19 inch mechanical case including cover |page 127
plates for up to 18 IO modules

FS-IOB-0002S 1 10 Backplane for non-redundant 10 page 128
(Safety Manager A.R.T.)

FC-10-0002 2 10 Extender modules, slot 20 and 21 page 488
(Safety Manager A.R.T.)

FS-IOBUS-HB2S 1 Horizontal IO bus backplane for page 132
non-redundant IO (Safety Manager
A.R.T)

FC-IOBUS-HB2A 1 Horizontal 10 bus transfer board at slot 19 |page 133

Blind front

Located at slot 19
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10 Housing

IOCHAS-0002S

Figure 65 Front view of an empty IOCHAS-0002S

Figure 65 on page 127 shows the front side of an empty IOCHAS-0002S with the
front-cover raised.

A 19" chassis has 21 slots for modules (each 4TE wide). These slots are
numbered 1 to 21, starting at the left-hand side of the chassis.
In the IOCHAS-0002S, slots 1 to 18 are available for IO modules.

Behind the blind front at slot 19, IOBUS-HB2A is located.

Slot 20 and slot 21 contain the I0-0002 modules.
The I0B-0002S provides the 18 I0-connectors in the middle of the chassis.
The IOBUS-HB2S provides the 18 flatcable-connectors in the top of the chassis.

The IO housing is specifically designed for Safety Manager.
It is a 19" based housing.

A coverplate assembly at the front of the chassis shields the flatcables of the IO
modules. This cover can be swung upwards to access the flatcables. To swing the
cover upwards, unlock it by moving the two locking slides horizontally towards
the middle of the chassis. The backside of the IO cover assembly provides room
for a tagnumber assignment drawing.

The backside of the 10 housing is covered by an IO back cover plate that can be
removed by rotating the half-turn locking screw anti-clockwise (see Figure 66 on
page 128).

Safety Manager Hardware Reference 127



5 — Chassis

d

Figure 66 Back view of a closed IOCHAS-0002S
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Attention

The 10 back cover plate will be completely unattached from the 1O chassis after the
locking screw has been turned. Be careful not to drop it.

IO cable clamp support (with tie wrap) at the back of the 10 housing leads all
cables towards the side of the IO chassis.

Figure 72 on page 134 shows a side view of the IOCHAS-0002S.

10 Backplane for non-redundant 10 (Safety Manager A.R.T.): 10B-0002S

128

The front of the IOB-0002S backplane is visible in the middle of Figure 65 on
page 127.

Figure 67 on page 129 shows the back of the IOCHAS-0002S with the
back-cover removed.

Table 20 on page 129 describes the connectors present on the IOB-0002S.
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Figure 67 Back view of an open IOCHAS-0002S
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Table 20 Connectors on the |0B-0002S
Connector ‘Amount ‘Description See
Front side
48-pin female 18 Connectors for IO modules, |“Input modules” on page 289
chassis connector slot 1 to 18 “Output modules” on
page 343
55-pin male 1 For IOBUS-HB2A, slot 19  |page 133
chassis connector
8-pin male power |2 For IO extender I0-0001, slot |“IO-0002” on page 488
chassis connector 20 and 21
120-pin female |2 For 10 extender I0-0002, slot |“I0-0002" on page 488
chassis connector 20 and 21
Back side
10 busl 1 For IOBUS-CPIO (IO bus 1 |“IOBUS-CPIO” on page 491
to controller chassis)
10 bus2 1 For IOBUS-CPIO (IO bus 2 |“IOBUS-CPIO” on page 491
to controller chassis)

CNI to CN18 18 Connector for system “SICC-0001/Lx” on page 715

interconnection cables
SICC-0001/Lx or
SICP-0001/Lx, slot 1 to 18

“SICP-0001/Lx” on page 718

Safety Manager Hardware Reference
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Pin allocation

130

Table 20 Connectors on the I0B-0002S

slot 13 to 18

Connector Amount | Description See
P1to P18 18 Connector for IO converter | “Input converter modules” on
modules, slot 1 to 18 page 321
“Output converter modules”
on page 407
1IP1 1 Connector for internal power, |Cable: FS-PDC-IOIP1, see
slot 1 to 18 “PDC-10xPx” on page 809
EP1 1 Connector for external power, | Cable: FS-PDC-IOEP1, see
slot 1 to 6 “PDC-10xPx” on page 809
EP2 1 Connector for external power, | Cable: FS-PDC-IOEP2, see
slot 7to 12 “PDC-I0xPx” on page 809
EP3 1 Connector for external power, |Cable: FS-PDC-IOEP3, see

“PDC-IOxPx” on page 809

CAO to CA3 4

Jumpers for defining the IO
chassis address

“Address settings” on
page 481

5V of CP2

WdP1 1 Connector for watchdog and | “Controller backplane
5V of CP1 CPB-0002” on page 120
Cable: PDC-ARTO05, see
“PDC-ARTO05” on page 846
WdP2 1 Connector for watchdog and | “Controller backplane

CPB-0002” on page 120

Cable: PDC-IORO05, see
“PDC-ARTO05” on page 846

The back view and pin allocation of the Internal Power connector IP1 is:

IP1
o O T iPslot 1—9
5 4 3 1 3 O V4
4 lov
5 |IPslot 10—18

The back view and pin allocation of the External Power connectors EP1, EP2 and

EP3 are:
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‘@OOOOO@‘
5 4 3 1

EP3 EP2 EP1
1 EP slot 13, 14, 15|EPslot 7, 8, 9 EPslot1,2,3
3 0V ov ov
4 |0V ov ov
5 |EPslot 16,17, 18  EP slot 10, 11, 12 |[EP slot 4, 5, 6

The back view and pin allocation of the WdPx connector (see Figure 67 on

page 129) is:

WdP1 WdP2
© WD of CP1 WD of CP2
S5 2 ground ground
2 1 5V of CP1 5V of CP2
1
O

The pin allocation of each respective input and output module can be found in the

module datasheet.

Figure 68 on page 131 shows the pin mapping from an IO chassis connector at the
front to both a SIC cable (CNx) connector and a converter (Px) connector at the

back of the IO Chassis.

Figure 68 Pin mapping from 10 connector to SIC cable (CNx) and converter (Px) connector

CNx

Px 41/ Earth
o— —a

d10/40 37/z10
o— —a

d12/36 33/z12
o—{ L o

d14/32 29/z14
1 la

d16/28 25/216
o—{ L o

d18/24 21/z18
o—{ 8

d20/20 17 /1220
o—{ o

d22/16 1317222
o— —o

d24 /12 9/z24
1 Lo

d26/8 5/226
o—{ =]
d28/4 1/228

=]
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5 — Chassis

Horizontal |0 bus backplane for non-redundant 10 (Safety Manager
A.R.T.): IOBUS-HB2S

Figure 65 on page 127 shows the IOBUS-HB2S (in the top of the chassis).

Figure 69 on page 132 shows a front view of a filled IOCHAS-0002S with the
cover opened.

Figure 70 on page 132 shows a front view of a filled IOCHAS-0002S with the
cover closed.

Table 21 on page 133 lists the connectors present on the IOBUS-HB2S.

Figure 69 Front view of a filled, open IOCHAS-0002S
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Figure 70 Front view of a filled, closed IOCHAS-0002S
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Table 21 Connectors on the IOBUS-HBS

Connector

Amount

Description

See

Flatcable connector

18

Connectors for IO
modules, located at slot
1to 18

“Input modules” on page 289
“Output modules” on page 343

26-pin flatcable
assembly

Ju—

Flatcable to the latch on
the IOBUS-HB2A

“Horizontal 10 bus transfer board
(Safety Manager A.R.T.):
IOBUS-HB2A” on page 133

10-pin flatcable
assembly

Ju—

Flatcable to the latch on
the IOBUS-HB2A

“Horizontal 10 bus transfer board
(Safety Manager A.R.T.):
IOBUS-HB2A” on page 133

Horizontal 10 bus transfer board (Safety Manager A.R.T.): IOBUS-HB2A
The IOBUS-HB2A board transfers the IO bus signals on the backplane to the

Horizontal IO bus on the front of the chassis.

Figure 71 Component view of the IOBUS-HB2A board

FC-I0BUS—

L

HB2A

locking
screw

The IOBUS-HB2A is placed behind the blind front, at slot 19 of the IO chassis.
The IOBUS-HB2A is fixed on the IOB-0002S with the locking screw (see Figure

71 on page 133).

The two flatcables on (the rear of) the IOBUS-HB2S are connected to the two

latches on the IOBUS-HB2A.

Safety Manager Hardware Reference
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Figure 72 Side view of the IOCHAS-0002S

280 mm

k N|
[ — A
€
] €
>+
Half—turn
€ locking screw
% €
i Back cover
>+ L
o % Cable clamps
-+ 2 Cable entry space
Technical data
General Type number: FC-IOCHAS-0002S
Approvals: CE; UL, CSA, TUV, FM pending
Power SV-1: 100 mA (I0-0002 slot 20)
5V-2: 100 mA (I0-0002 slot 21)
Dimensions Height: 1 +3 + 1 HE for first IO chassis
4 HE for every next 1O chassis
see Figure 72 on page 134
44.5+ 1334 +44.5 mm
1.75+525+ 1.75in
Width: 482.6 mm, 19 in
Depth: 280 mm, 11 in
Weight: 8,7kg, 19.21b
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IOCHAS-0002R

IOCHAS-0002R

10 chassis for redundant I0 modules (Safety Manager A.R.T.)

Description
The IOCHAS-0002R is a chassis for up to 9 pairs of redundant IO modules.

It consists of the following components:

Table 22 Components of the FC-IOCHAS-0002R

Component Amount |Description See

10 housing 1 19 inch mechanical case including cover |page 136
plates for up to 18 10 modules

FS-IOB-0002R 1 10 Backplane for redundant 10 (Safety page 137
Manager A.R.T.)

FC-10-0002 2 10 Extender modules, slot 20 and 21 page 488
(Safety Manager A.R.T.)

FS-IOBUS-HB2R 1 Horizontal 10 bus backplane for redundant |page 141
10 (Safety Manager A.R.T.)

FC-IOBUS-HB2A 1 Horizontal 10 bus transfer board at slot 19 |page 142
(Safety Manager A.R.T.)

Blind front 1 Located at slot 19

Safety Manager Hardware Reference 135



5 — Chassis

|0 Housing

136

Figure 73 Front view of an empty IOCHAS-0002R
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Figure 73 on page 136 shows the front side of an empty IOCHAS-0002R with the
front cover raised.

A 19" chassis has 21 slots for modules (each 4TE wide). These slots are
numbered 1 to 21, starting at the left-hand side of the chassis. In the
IOCHAS-0002R, slots 1 to 18 are available for IO modules. They are configured
in pairs.

Behind the blind front at slot 19, IOBUS-HB2A is located.

Slot 20 and slot 21 contain the I0-0002 modules.
The IOB-0002R provides the 18 I0-connectors in the middle of the chassis.
The IOBUS-HB2R provides the 18 flatcable-connectors in the top of the chassis.

The 10 housing is specifically designed for Safety Manager.
Itis a 19" based housing.

A cover plate assembly at the front of the chassis shields the flatcables of the IO

modules. This cover can be swung upwards to access the flatcables. To swing the
cover upwards, unlock it by moving the two locking slides horizontally towards

the middle of the chassis. The backside of the IO cover assembly provides room

for a tag number assignment drawing.

The backside of the 10 housing is covered by an 1O back cover plate that can be
removed by rotating the half-turn locking screw anti-clockwise (see Figure 74 on
page 137).
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Figure 74 Back view of a closed IOCHAS-0002R
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0
©)
° The IO back cover plate will be completely removed from the 1O chassis after the locking

screw has been turned. Be careful not to drop it.

1O cable clamp support (with tie wrap) at the back of the IO housing leads all
cables towards the side of the 1O chassis.

Figure 80 on page 143 shows a side view of the IOCHAS-0002R.

|0 Backplane for redundant 10 (Safety Manager A.R.T.): I0B-0002R

The front of the IOB-0002R backplane is visible in the middle of Figure 73 on
page 136.

Figure 75 on page 138 shows the back of the IOCHAS-0002R with the
back-cover removed.

Table 23 on page 138 describes the connectors on the IOB-0002R.
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138

Figure 75 back view of an open IOCHAS-0002R
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Table 23 Connectors on the I0B-0002R

CN15 and CN17

9,11,13,15 and 17

Connector ‘Amount ‘ Description See
Front side
48-pin female 18 For IO modules, slot 1 to 18 |“Input modules” on page 289
chassis connector “Output modules” on
page 343
55-pin male 1 For IOBUS-HB2A, slot 19  |page 142
chassis connector
8-pin male power |2 For IO extender I0-0002, slot |“IO0-0002” on page 488
chassis connector 20 and 21
120-pin male 2 For IO extender I0-0002, slot |“I0-0002" on page 488
chassis connector 20 and 21
Back side
10 busl 1 For IOBUS-CPIO (IO bus 1 |“IOBUS-CPIO” on page 491
to controller chassis)
10 bus2 1 For IOBUS-CPIO (IO bus 2 |“IOBUS-CPIO” on page 491
to controller chassis)
CN1, CN3,CNS, |9 For system interconnection  |“SICC-0001/Lx” on page 715
CN7, CN9, cables SICC-0001/Lx or “SICP-0001/Lx” on page 718
CNI11, CN13, SICP-0001/Lx, slot 1, 3, 5, 7,
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Pin allocation

IOCHAS-0002R

Table 23 Connectors on the I0B-0002R

Connector

Amount

Description

See

P1, P3, P5, P7,
P9,P11,P13,P15
and P17

9

For 10 converter modules,
slot 1, 3,5,7,9, 11, 13, 15,
and 17

“Input converter modules” on
page 321

“Output converter modules”
on page 407

IP1 1 For internal power, slot 1 to | Cable: FS-PDC-IOIP1, see
18 “PDC-10xPx” on page 809
EP1 1 For external power, slot 1 to 6| Cable: FS-PDC-IOEP1, see
“PDC-10xPx” on page 809
EP2 1 For external power, slot 7to | Cable: FS-PDC-IOEP2, see
12 “PDC-10xPx” on page 809
EP3 1 For external power, slot 13 to |Cable: FS-PDC-IOEP3, see
18 “PDC-IOxPx” on page 809
CAO to CA3 4 Jumpers for defining the IO | “Address settings” on
chassis address page 481
WdP1 1 Connector for watchdog and | “Controller backplane
5V of CP1 CPB-0002” on page 120
Cable: PDC-ARTO5, see
“PDC-ARTO05” on page 846
WdP2 1 Connector for watchdog and | “Controller backplane

5V of CP2

CPB-0002” on page 120

Cable: PDC-IORO05, see
“PDC-ARTO05” on page 846

The back view and pin allocation of the Internal Power connector IP1 is:

blo o004

5 4 3

1

IP1

—_

IPslot1,3,5,7,9,11, 13,15 and 17

ov

ov

| | W

IPslot 2,4, 6,8, 10, 12, 14, 16 and 18

The back view and pin allocation of the External Power connectors EP1, EP2 and

EP3 are:
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EP3 EP2 EP1

‘© ©‘ 1|EPslot 13,15,17 |EPslot7,9,11 EPslot 1, 3,5
T 1 3|0V oV ov
40V ov ov

5|EPslot 14, 16,18 |EPslot8, 10,12 |EPslot2, 4, 6

The back view and pin allocation of the WdPx connector (see Figure 75 on
page 138) is:

WdP1 WdP2
© WD of CP1 WD of CP2
S5 2 ground ground
2 1 5V of CP1 5V of CP2
1
O

The pin allocation of each respective input and output module can be found in the
module datasheet.

Figure 76 on page 140 shows the pin mapping from an IO chassis connector at the
front to both a SIC cable (CNx) connector and a converter (Px) connector at the
back of the 10 Chassis.

Figure 76 Pin mapping from O connector to SIC cable (CNx) and converter (Px) connector
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IOCHAS-0002R

Horizontal 10 bus backplane for redundant 10 (Safety Manager A.R.T.):
IOBUS-HB2R

Figure 73 on page 136 shows the IOBUS-HB2R (in the top of the chassis).

Figure 77 on page 141 shows a front view of a filled IOCHAS-0002R with the
cover opened.

Figure 78 on page 141 shows a front view of a filled IOCHAS-0002R with the
cover closed.

Table 24 on page 142 lists the connectors on the [IOBUS-HB2R.

Figure 77 Front view of a filled, open IOCHAS-0002R
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Figure 78 Front view of a filled, closed IOCHAS-0002R
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Table 24 Connectors on the IOBUS-HB2R

Connector Amount | Description See

Flatcable connector | 18 Connectors for IO “Input modules” on page 289

modules, slot 1 to 18 “Output modules” on page 343

Ju—

26-pin flatcable Flatcable to the latch | “Horizontal IO bus transfer board
assembly on the [IOBUS-HB2A |(Safety Manager A.R.T.):
IOBUS-HB2A” on page 142

Ju—

10-pin flatcable Flatcable to the latch  |“Horizontal IO bus transfer board
assembly on the [IOBUS-HB2A |(Safety Manager A.R.T.):
IOBUS-HB2A” on page 142

Horizontal 10 bus transfer board (Safety Manager A.R.T.): IOBUS-HB2A

The IOBUS-HB2A board transfers the IO bus signals on the backplane to the
Horizontal 10 bus on the front of the chassis.

Figure 79 Component view of the IOBUS-HB2A board
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The IOBUS-HB2A is placed behind the blind front, at slot 19 of the IO chassis.

The IOBUS-HB2A is fixed on the IOB-0002R with the locking screw (see Figure
79 on page 142).

The two flatcables on (the rear of) the IOBUS-HB2R are connected to the two
latches on the IOBUS-HB2A.
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Figure 80 Side view of the IOCHAS-0002R

22 mm 280 mm
| L |
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*
Half—turn
€ locking screw
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i Back cover
* L
W E Cable clamps
T 2 Cable entry space
Technical data
General Type number: FC-IOCHAS-0002R
Approvals: CE; UL, CSA, TUV, FM pending
Power S5V-1: 100 mA (I0-0002 slot 20)
5V-2: 100 mA (I0-0002 slot 21)
Dimensions Height: 1 +3 + 1 HE for first IO chassis
4 HE for every next IO chassis
see Figure 80 on page 143
44.5+133.4 +44.5 mm
1.75+5.25+1.75in
Width: 482.6 mm, 19 in
Depth: 280 mm, 11 in
Weight: 8,7kg, 19.21b
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Power supplies

This chapter describes the different types of power supplies and power feeders

that can be used with the Safety Manager.

The following power supplies on AC plant power are described:

Power supply See
PSU-UNI2450U page 149
PSU-UNI4825U page 159
PSU-UNI6020U page 166
PSU-UNI11011U page 173
1200 S 24 P067 page 187
1200 S 48 P073 page 195
RUSPSU-R page 217
RUSPSU-S page 221
PSU-UNI2412 page 225
PSUTA-0001 page 229
The following power feeders on DC plant power are described:

Power feeder See
FS-FEEDER-24R page 203
FS-FEEDER-48R page 210
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6 — Power supplies

General info about power supplies

Power supplies are used to convert different Vac input voltages to a specific Vdc
output voltage, which is used by Safety Manager.

Table 25 on page 146 shows all suitable power supplies and their input and output

voltages.
Table 25 power supplies and their input and output voltages

Power supply Input feeder Output feeder
PSU-UNI2450 110—240 Vac 24 Vdc, 50 A
PSU-UNI4825U 110—240 Vac 48 Vdc, 25A
PSU-UNI6020U 110—240 Vac 60 Vdc, 20A
PSU-UNI11011U 110—240 Vac 110 Vdc, 11A
1200 S 24 P067 100—132 Vac, 200—264 Vac, 230—340 Vdc |24 Vdc 45A
1200 S 48 P073 100—132 Vac, 200—264 Vac, 230—340 Vdc |48 Vdc 25 A

Table 26 on page 146 also shows the available power feeders required to process
DC plant power. They can be wired identical to the power supplies.

Table 26 power feeders and their input and output voltages

Feeder type Input feeder Output feeder
FS-FEEDER-24R |24 Vdc 24 Vdc, 63 A
FS-FEEDER-48R |48 Vdc 48 Vdc, 63 A

In addition to these, Power Supply Unit PSU-240516 is located in the Controller

chassis. It is described in the chapter about Control Processor modules, in section
“PSU-240516" on page 284.

Power supply configurations

@? Note:

For more information and calculation examples see the Planning and Design Guide.
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General info about power supplies

Non-redundant power supply units (N configuration)

In this configuration the number of PSUs chosen matches the required power. If
the system has a non-redundant Controller there may be no need for redundancy
in the PSU configuration.

AC power feeders supply the power for the entire Safety Manager system. To
limit the load on the feeder, you are advised to put no more than 2 power supplies
on one feeder.

This configuration has the following characteristics:

* The PSU(s) deliver(s) sufficient power for Safety Manager.

* A failure in one of the PSUs may lead to a system stop with undefined results.
* A failure in the mains power leads to a system stop with undefined results.

See Figure 81 on page 148 for details.

Redundant power supply units (N+1 configuration)

If the system has a redundant Controller, it is recommended to have a PSU
configuration that is tolerant to a PSU failure. In the N+1 configuration one extra
PSU is placed besides the PSU(s) necessary to deliver the required power.

AC power feeders supply the power for the entire Safety Manager system. To
limit the load on the feeder, you are advised to put no more than 2 power supplies
on one feeder.

This configuration has the following characteristics:

* The PSUs can supply more power than the Safety Manager system requires.

* System continues normal operation when one PSU fails (single-fault tolerant).
* A failure in the mains power leads to a system stop with undefined results.

See Figure 81 on page 148 for details.

Fully redundant power supply units (Nx2 configuration)

If the system has a redundant Controller, it is recommended to have a PSU
configuration that is tolerant of a PSU or mains failure. In the Nx2 configuration
the required PSU capacity is doubled. The the second part is connected to an
independent power feeder system.

AC power feeders supply the power for the entire Safety Manager system. To
limit the load on the feeder, you are advised to put no more than 2 power supplies
on one feeder.
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This configuration has the following characteristics:

* The PSUs can deliver twice the power required by the Safety Manager
system.

* System continues normal operation when one PSU fails (single-fault tolerant).
» System continues normal operation upon a failure in the power mains.

See Figure 81 on page 148 for details.

Figure 81 Power Supply Units configurations (2 examples for each configuration)

Feeder 1 i Feeder 1 Feeder 2 i
| |
I
N | i
N N
Feeder 1 Feeder 2 i Feeder 3 Feeder 1 Feeder 2 i Feeder 3
| |
N+1 | [psu] Psu] [psu] [psu] ! [psu] [psu]
N +1 N +1
Feeder 1 i Feeder 2 Feeder 1 i Feeder 2
| |
I I
2N | rsg ' |psy] Psu] [psy] |
N N N N

Power feeder configurations

148

If a customer provides DC power feeder(s) for the Safety Manager system, power
supply units (PSUs) may not have to be installed. However the Honeywell SMS
Feeder Unit 24V or Feeder Unit 48V is installed.

If a customer provides one DC power feeder cable for the entire Safety Manager
system, a single failure in the mains power leads to a system stop with undefined
results.

Redundant DC power feeders are normally supplied with the Safety Manager
system. In this case, de coupling diodes have to be used.

The Honeywell SMS Feeder Units already contain de coupling diodes.
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PSU-UNI2450U

PSU-UNI2450U

2528 Vdc Power supply (1200 W) - UL508 approved

Description

The PSU-UNI2450U power supply is a UL approved switched-mode DC power
supply with a high efficiency (>87% at 230 Vac). It accepts a wide range of input

voltages to provide 25 Vdc and 48 A output or 28 Vdc and 43 A output.

Figure 82 Top, bottom and front view of the PSU-UNI2450U power supply
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6 — Power supplies

Main features

The units main features include:

* Dual built-in over-voltage protection, to comply with the functional safety
requirements of the DIN V 19250 and VDE V 0801 standards

*  ON/OFF switch on the power supply combined with isolated AC and DC
power connectors enable on-line replacement of the unit in a live system.

* A current limit feature, used to limit the maximum output power to 1200 W.
* Under-voltage alarm

* an output diode for parallel operation

*  Optimum protection against continuous overload and short-circuiting.

The LEDs on the front panel indicate the following status:

green LED on PSU in operation; output OK
off PSU swithed off
flashing  fan does not reach required speed

red LED on PSU/MAINS failure, or in stand-by mode
off no failure

flashing temperature too high

Hardware control features
The PSU-UNI2450U power supply has the following hardware control features:

*  Power switch
* An output adjustment selector switch (25 Vdc or 28 Vdc).
¢ An alarm contact.

Each of these features is discussed in more detail below.

Power switch

(' Attention:
@)
Cycling of the power switch can cause permanent damage to the power supply. After you

switch the unit OFF, wait at least 30 seconds before you switch it ON again.
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The power switch is sunk into the frame to prevent accidental operation. It allows
you to switch off the PSU-UNI2450U before you disconnect it.

With the power switched off you can safely remove the AC and DC power cables
without risk of sparks or spikes on the grid.

Output adjustment selector switch

0 Attention:
(@)

Only change the dip-switch settings when the power supply has been switched off.

To adjust the output to 28 Vdc (e.g. for UPS applications), all four dip-switches in
the PSU front need to be set in their left position, as shown in Figure 83 on
page 151.

Default factory setting of the dip-switch is 25 Vdc.

Figure 83 Dip-switch setting to set output voltage

28V 25V 28V 25V
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25 Vdc setting 28 Vdc setting

Alarm contact

The PSU-UNI2450U has an alarm contact used for voltage monitoring.

Figure 84 on page 151 shows the alarm contact with the relay energized, which
means that the PSU is powered and the output voltage is above 22Vdc.

Figure 84 Alarm contact state with output voltage above 22 Vdc
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6 — Power supplies

Installation

152

The unit can be mounted both vertically or horizontally.

Convection cooling works best when the unit is mounted vertically, with the
power and fan input facing downwards (see Figure 85 on page 152).

Notes:

Vertical mounting is preferred for optimal cooling.

1. When the unit is mounted vertically at least 100mm (3.94 inch) free space is required
above and below the unit.

2. When the unit is mounted horizontally at least 100mm (3.94 inch) free space is
required around the unit.

Figure 85 Vertical mounting of the PSU-UNI2450U power supply
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Figure 86 on page 153 shows that:

* The maximum PSU ambient temperature may not exceed 50°C (122°F) when
operating at full load.

*  When mounting vertically the maximum PSU ambient temperature may go up
to 70°C (158°F) when operating at half load or less.

Figure 86 Derating curve' for the PSU-UNI2450U power supply.
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1 Operation outside these perimeters may cause a temporary PSU shut-down.

Electrical connections

The following connection details apply to the power supply:

* The AC input uses a [IEC60320 C20 inlet socket type with a retaining clip to
hold the IEC60320 C19 power connector.
A cable is included to connect the PSU to the mains.

» The DC output uses 2 internally mounted male output connectors, type
Phoenix PCV6-16/2-G1F-10,16 with locking nuts.
A dual cable set is included to transfer the load to the main power rail. For
more information see “MB-0001"" on page 783.

* The external alarm wires are mounted to a 3 pole female screw socket, make
Phoenix, type MC 1,5/3-G-3,81. This connector is plugged into a male
connector next to the power connectors.

Figure 87 on page 154 shows the connections and connector lay-out on the output
side of the PSU-UNI2450U.
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Figure 87 Connections on the output side of the PSU-UNI2450U"
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1 Note that both 24 Vdc connectors are wired in parallel; there is no separation diode inbetween.

Table 27 on page 154 shows the recommended wire sizes for the power supply’s
input and output wiring.

Table 27 Recommended wire sizes for the PSU-UNI2450U power supply

INPUT OUTPUT

110 —240 Vac 25Vdc Voltage drop (with dual output cable,
length 1.8 m)

2.5 mm? (AWG 14) |2 x 2 x 8.3 mm? (AWG 8) | 192 mV/m at 48 A

(') Attention:

©

For installation in ATEX and IECEx systems the metal housing of the power supply unit
(PSU) must be connected to ground via an external ground connection.

The ground wire must be connected to one of the four mounting screws of the PSU. Refer
to Figure 82 on page 149.
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Technical data

PSU-UNI2450U

The FC-PSU-UNI2450U power supply unit has the following specifications:

General Type numbers' : FC-PSU-UNI2450U V1.0
Approvals: CE, TUV, UL, CSA, CID2
Power Power requirements: 110—240 Vac
(operating limits: 93—253 Vac)
Power consumptionat |13 W
no load:
Input frequency range |47—63 Hz
Physical Dimensions: 420.5 x 140 x 90 mm (W x H x D)
16.57 x 5.51 x 3.54 in (W x H x D)
Weight: 5.7 kg (12.5 1b) — including the cable set

Environment

Storage temperature:

~25°C—+85°C (~13°F—+185°F)

Operating temperature:

—5°C—+70°C (23°F—+158°F)

(see Figure 86 on page 153 for derating of
output current as a function of ambient
temperature)

Input

Inrush current:

<15A

Output

Output voltage:

25 Vdc or 28 Vdc; dual overvoltage protection

Ripple and noise:

<40 mVpp

Output current (25 Vdc):

48 A at —-5°C—+50°C (23°F—+122°F)

Output current (28 Vdc):

43 A at —-5°C—+50°C (23°F—+122°F)

Derating output current:

Starting at 50°C (122°F): 30 W/°C
(see Figure 86 on page 153 for derating curve)

Hold-up time: 100 ms at full load
Output voltage setting: |25 Vdc
Efficiency at 230 Vac: [>87%

Isolation

Input to output:

3750 Vrms (1 min.)

Input to case:

2500 Vrms (1 min.)

Output to case:

500 Vdc
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Connectors

AC input: IEC 60320 C20 inlet type socket, 16A
with retaining clip
DC output: 2 x Phoenix PCV6-16/2-G1F-10,16

with locking screws

cable connector

Phoenix PC 16/2-STF-10,16

* min. wire size 0.75 mm?
* max. wire size 16 mm?
* strip length 12 mm

Alarm contact:

3 pole Phoenix socket type MC 1,5/3-G-3,81

cable connector

Phoenix MC 1,5/3-ST-3,81

* min. wire size 0.14 mm?
* max. wire size 1.5 mm?
* strip length 7 mm
Alarm contact | Contact rating 100mA /30V

Undervoltage alarm
contact:

Relay de-energizes when output voltage drops
below 22 Vdc.

Voltage limit:

For safety, two independent regulation circuits
limit the output voltage to approximately 27 V
(30 V for 28 V mode) in case of malfunction of
the normal regulation.

1 FC-type modules are conformal coated modules. Modules that are not conformal coated do not
have the prefix FC.
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PSU-UNI2450U

The FA-PSU-UNI2450U power supply unit has the following specifications:

General Type numbers ': FA-PSU-UNI2450U V1.0 2
Approvals: CE, TUV, CSA, UL, ATEX, IECEx
Ex signature: @II 3G nA nCIIC T4
ATEX COC No.: EPS 10 ATEX 1271 X
IECEx COC No: IEC Ex LCI 10.0031 U
Power Power requirements: 110—240 Vac
(operating limits: 93—253 Vac)
Power consumptionat |13 W
no load:
Input frequency range |47—63 Hz
Physical Dimensions: 420.5 x 140 x 90 mm (W x H x D)
16.57 x 5.51 x 3.54 in (W x H x D)
Weight: 5.7 kg (12.5 1Ib) — including the cable set

Environment

Storage temperature:

~25°C—+85°C (~13°F—+185°F)

Operating temperature:

—40°C—+70°C (-40°F—+158°F)

(see Figure 86 on page 153 for derating of
output current as a function of ambient
temperature)

Input Inrush current: <15A

Output Output voltage: 25 Vdc or 28 Vdc; dual overvoltage protection
Ripple and noise: <40 mVpp
Output current (25 Vdc): |48 A at —-40°C—+50°C (—40°F—+122°F)
Output current (28 Vdc): |43 A at —-40°C—+50°C (—40°F—+122°F)
Derating output current: |Starting at 50°C (122°F): 30 W/°C

(see Figure 86 on page 153 for derating curve)

Hold-up time: 100 ms at full load
Output voltage setting: |25 Vdc
Efficiency at 230 Vac:  [>87%

Isolation Input to output: 3750 Vrms (1 min.)

Input to case:

2500 Vrms (1 min.)

Output to case:

500 Vdc
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Connectors

AC input: IEC 60320 C20 inlet type socket, 16A
with retaining clip
DC output: 2 x Phoenix PCV6-16/2-G1F-10,16

with locking screws

cable connector

Phoenix PC 16/2-STF-10,16

* min. wire size 0.75 mm?
* max. wire size 16 mm?
* strip length 12 mm

Alarm contact:

3 pole Phoenix socket type MC 1,5/3-G-3,81

cable connector

Phoenix MC 1,5/3-ST-3,81

* min. wire size 0.14 mm?
* max. wire size 1.5 mm?
* strip length 7 mm
Alarm contact | Contact rating 100mA /30V

Undervoltage alarm
contact:

Relay de-energizes when output voltage drops
below 22 Vdc.

Voltage limit:

For safety, two independent regulation circuits
limit the output voltage to approximately 27 V
(30 V for 28 V mode) in case of malfunction of
the normal regulation.

1 FA-type modules can be used to connect to devices in explosive atmospheres, conform to the

applicable ATEX / [ECEx guidelines.

2 In case the FA-PSU-UNI2450U is applied for ATEX / IECEXx certified projects, the end user shall
ensure that it is placed in an IP54 compliant enclosure.
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PSU-UNI4825U

PSU-UNI4825U

48 Vdc Power supply (1200 W) - UL508 approved

Description

The PSU-UNI4825U power supply is a UL approved switched-mode DC power
supply with a high efficiency (>87% at 230 Vac). It accepts a wide range of input

voltages to provide 48 Vdc and 25 A output.

Figure 88 Top, bottom and front view of the PSU-UNI4825U power supply
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Main features

The units main features include:

* Dual built-in over-voltage protection, to comply with the functional safety
requirements of the DIN V 19250 and VDE V 0801 standards

*  ON/OFF switch on the power supply combined with isolated AC and DC
power connectors enable on-line replacement of the unit in a live system.

* A current limit feature, used to limit the maximum output power to 1200 W.
* 100 ms holdup time

e Under-voltage alarm

* an output diode for parallel operation

*  Optimum protection against continuous overload and short-circuiting.

The LEDs on the front panel indicate the following status:

green LED on PSU in operation; output OK
off PSU swithed off
flashing  fan does not reach required speed

red LED on PSU/MAINS failure, or in stand-by mode
off no failure

flashing temperature too high

Hardware control features
The PSU-UNI4825U power supply has the following hardware control features:

¢ Power switch
¢ An alarm contact.

Each of these features is discussed in more detail below.

Power switch

(' Attention:
@)
Cycling of the power switch can cause permanent damage to the power supply. After you

switch the unit OFF, wait at least 30 seconds before you switch it ON again.
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The power switch is sunk into the frame to prevent accidental operation. It allows
you to switch off the PSU-UNI4825U before you disconnect it.

With the power switched off you can safely remove the AC and DC power cables
without risk of sparks or spikes on the grid.

Alarm contact

Installation

The PSU-UNI4825U has an alarm contact used for voltage monitoring.
Figure 89 on page 161 shows the alarm contact with the relay energized, which
means that the PSU is powered and the output voltage is above 44Vdc.

Figure 89 Alarm contact state with output voltage above 44 Vdc
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The unit can be mounted both vertically or horizontally.

Convection cooling works best when the unit is mounted vertically, with the
power and fan input facing downwards (see Figure 90 on page 162).

Notes:

Vertical mounting is preferred for optimal cooling.

1. When the unit is mounted vertically at least 100mm (3.94 inch) free space is required
above and below the unit.

2. When the unit is mounted horizontally at least 100mm (3.94 inch) free space is
required around the unit.
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Figure 90 Vertical mounting of the PSU-UNI4825U power supply
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Figure 91 on page 163 shows that:

* The maximum PSU ambient temperature may not exceed 50°C (122°F) when
operating at full load.

*  When mounting vertically the maximum PSU ambient temperature may go up
to 70°C (158°F) when operating at half load or less.
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Electrical connections

PSU-UNI4825U

Figure 91 Derating curve' for the PSU-UNI4825U power supply.
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Operation outside these perimeters may cause a temporary PSU shut-down.

The following connection details apply to the power supply:

The AC input uses a IEC60320 C20 inlet socket type with a retaining clip to
hold the IEC60320 C19 power connector.
A cable is included to connect the PSU to the mains.

The DC output uses an internally mounted male output connector, type
Phoenix PCV4/3 with locking nuts.

The external alarm wires are mounted to a 3 pole female screw socket, make
Phoenix, type MC 1,5/3-G-3,81. This connector is plugged into a male
connector next to the power connectors.

Figure 92 on page 163 shows the connections and connector lay-out on the output
side of the PSU-UNI4825U.

Figure 92 Connections on the output side of the PSU-UNI4825U
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Table 28 on page 164 shows the recommended wire sizes for the power supply’s
input and output wiring.

Table 28 Recommended wire sizes for the PSU-UNI4825U power supply

INPUT OUTPUT

110 —240 Vac 48 Vdc Voltage drop (with output cable,
length 1.8 m)

2.5 mm? (AWG 14) |1 x 8.3 mm? (AWG 8) 200 mV/m at 25A

Technical data

The PSU-UNI4825U power supply unit has the following specifications:

General Type numbers' : FC-PSU-UNI4825U V1.0
Approvals: CE, TUV, UL508, CSA
Power Power requirements: 110—240 Vac
(operating limits: 93—253 Vac)
Power consumption at |13 W
no load:
Input frequency range |47—63 Hz
Physical Dimensions: 420.5 x 140 x 90 mm (W x H x D)
16.57 x 5.51 x 3.54 in (W x H x D)
Weight: 5.7 kg (12.5 Ib) — including the cable set

Environment

Storage temperature:

~25°C—+85°C (~13°F—+185°F)

Operating temperature:

—5°C—+70°C (23°F—+158°F)

(see Figure 91 on page 163 for derating of
output current as a function of ambient
temperature)

Input

Inrush current:

<15A

Output

Output voltage: 48 Vdc; dual overvoltage protection
Ripple and noise: <75mVpp
Output current (48 Vdc): |25 A at —-5°C—+50°C (23°F—+122°F)

Derating output current:

Starting at 50°C (122°F): 30 W/°C
(see Figure 91 on page 163 for derating curve)

Hold-up time:

typically 100ms at 100% load

Output voltage setting:

48 Vdc

Efficiency at 230 Vac:

>87%

164
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Isolation Input to output: 3750 Vrms (1 min.)
Input to case: 2500 Vrms (1 min.)
Output to case: 1500 Vdc
Connectors |AC input: IEC 60320 C20 inlet type socket, 16A
with retaining clip
DC output: Phoenix PCV4/3-G-7,62

with locking screws

cable connector

Phoenix PC 5/3-STF-7,62

* min. wire size 0.2 mm?
* max. wire size 6 mm?
* strip length 10 mm

Alarm contact:

3 pole Phoenix socket type MC 1,5/3-G-3,81

cable connector

Phoenix MC 1,5/3-ST-3,81

e min. wire size 0.14 mm?
* max. wire size 1.5 mm?
* strip length 7 mm
Alarm contact | Contact rating 100mA/30V

Undervoltage alarm
contact:

Relay de-energizes when output voltage drops
below 44 Vdc.

Voltage limit:

For safety, two independent regulation circuits
limit the output voltage to approximately 54 V
in case of malfunction of the normal regulation.

1 FC-type modules are conformal coated modules. Modules that are not conformal coated do not
have the prefix FC.
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PSU-UNI6020U

60 Vdc Power supply (1200 W) — UL508 approved

Description

The PSU-UNI6020U power supply is a UL approved switched-mode DC power
supply with a high efficiency (>87% at 230 Vac). It accepts a wide range of input
voltages to provide 60 Vdc and 20 A output.

Figure 93 Top, bottom and front view of the PSU-UNI6020U power supply
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Main features

PSU-UNI6020U

The units main features include:

Dual built-in over-voltage protection, to comply with the functional safety
requirements of the DIN V 19250 and VDE V 0801 standards

ON/OFF switch on the power supply combined with isolated AC and DC
power connectors enable on-line replacement of the unit in a live system.

A current limit feature, used to limit the maximum output power to 1200 W.
100 ms holdup time

Under-voltage alarm

an output diode for parallel operation

Optimum protection against continuous overload and short-circuiting.

The LEDs on the front panel indicate the following status:

green LED on PSU in operation; output OK
off PSU swithed off
flashing fan does not reach required speed

red LED on PSU/MAINS failure, or in stand-by mode
off no failure

flashing temperature too high

Hardware control features

The PSU-UNI6020U power supply has the following hardware control features:

Power switch

An alarm contact.

Each of these features is discussed in more detail below.

Power switch

(<!>)

Attention:

Cycling of the power switch can cause permanent damage to the power supply. After you
switch the unit OFF, wait at least 30 seconds before you switch it ON again.
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The power switch is sunk into the frame to prevent accidental operation. It allows
you to switch off the PSU-UNI6020U before you disconnect it.

With the power switched off you can safely remove the AC and DC power cables
without risk of sparks or spikes on the grid.

Alarm contact

The PSU-UNI6020U has an alarm contact used for voltage monitoring.
Figure 94 on page 168 shows the alarm contact with the relay energized, which
means that the PSU is powered and the output voltage is above 54Vdc.

Figure 94 Alarm contact state with output voltage above 54 Vdc
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Installation

The unit can be mounted both vertically or horizontally.

Convection cooling works best when the unit is mounted vertically, with the
power and fan input facing downwards (see Figure 95 on page 169).

@ Notes:

Vertical mounting is preferred for optimal cooling.

1. When the unit is mounted vertically at least 100mm (3.94 inch) free space is required
above and below the unit.

2. When the unit is mounted horizontally at least 100mm (3.94 inch) free space is
required around the unit.
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PSU-UNI6020U

Figure 95 Vertical mounting of the PSU-UNI6020U power supply
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Figure 96 on page 170 shows that:

* The maximum PSU ambient temperature may not exceed 50°C (122°F) when
operating at full load.

*  When mounting vertically the maximum PSU ambient temperature may go up
to 70°C (158°F) when operating at half load or less.
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Figure 96 Derating curve' for the PSU-UNI6020U power supply.
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1 Operation outside these perimeters may cause a temporary PSU shut-down.

Electrical connections

The following connection details apply to the power supply:

* The AC input uses a IEC60320 C20 inlet socket type with a retaining clip to
hold the IEC60320 C19 power connector.
A cable is included to connect the PSU to the mains.

* The DC output uses an internally mounted male output connector, type
Phoenix PCV4/3 with locking nuts.

* The external alarm wires are mounted to a 3 pole female screw socket, make
Phoenix, type MC 1,5/3-G-3,81. This connector is plugged into a male
connector next to the power connectors.

Figure 97 on page 170 shows the connections and connector lay-out on the output
side of the PSU-UNI6020U.

Figure 97 Connections on the output side of the PSU-UNIG020U
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Table 29 on page 171 shows the recommended wire sizes for the power supply’s
input and output wiring.

Table 29 Recommended wire sizes for the PSU-UNI6020U power supply

INPUT OUTPUT

110 —240 Vac 60 Vdc Voltage drop (with output cable,
length 1.8 m)

2.5 mm? (AWG 14) |1 x 8.3 mm? (AWG 8) 160 mV/m at 20 A

Technical data
The PSU-UNI6020U power supply unit has the following specifications:

General Type numbers' : FC-PSU-UNI6020U V1.0
Approvals: CE, TUV, UL508, CSA
Power Power requirements: 110—240 Vac

(operating limits: 93—253 Vac)

Power consumptionat |13 W
no load:

Input frequency range |47—63 Hz

Physical Dimensions: 420.5 x 140 x 90 mm (W x H x D)
16.57 x 5.51 x 3.54 in (W x H x D)
Weight: 5.7 kg (12.5 1b) — including the cable set
Environment |Storage temperature: —25°C—+85°C (—13°F—+185°F)

Operating temperature: |-5°C—+70°C (23°F—+158°F)
(see Figure 96 on page 170 for derating of
output current as a function of ambient

temperature)
Input Inrush current: <I5A
Output Output voltage: 60 Vdc; dual overvoltage protection
Ripple and noise: <75mVpp

Output current (60 Vdc): |20 A at —5°C—+50°C (23°F—+122°F)

Derating output current: |Starting at 50°C (122°F): 30 W/°C
(see Figure 96 on page 170 for derating curve)

Hold-up time: typically 100ms at 100% load

Output voltage setting: |60 Vdc
Efficiency at 230 Vac: |>87%
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Isolation Input to output: 3750 Vrms (1 min.)
Input to case: 2500 Vrms (1 min.)
Output to case: 1500 Vdc
Connectors |AC input: IEC 60320 C20 inlet type socket, 16A
with retaining clip
DC output: Phoenix PCV4/3-G-7,62

with locking screws

cable connector

Phoenix PC 5/3-STF-7,62

* min. wire size 0.2 mm?
* max. wire size 6 mm?>
* strip length 10 mm

Alarm contact:

3 pole Phoenix socket type MC 1,5/3-G-3,81

cable connector

Phoenix MC 1,5/3-ST-3,81

* min. wire size 0.14 mm?
* max. wire size 1.5 mm?
* strip length 7 mm
Alarm contact | Contact rating 100mA /30V

Undervoltage alarm
contact:

Relay de-energizes when output voltage drops
below 54 Vdc.

Voltage limit:

For safety, two independent regulation circuits
limit the output voltage to approximately 70 V
in case of malfunction of the normal regulation.

1 FC-type modules are conformal coated modules. Modules that are not conformal coated do not
have the prefix FC.
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PSU-UNI11011U

110 Vdc Power supply (1200 W) — UL508 approved

Description

The PSU-UNI11011U power supply is a UL approved switched-mode DC power
supply with a high efficiency (>87% at 230 Vac). It accepts a wide range of input
voltages to provide 111 Vdc and 11 A output.

Figure 98 Top, bottom and front view of the PSU-UNI11011U power supply
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Main features

The units main features include:

* Dual built-in over-voltage protection, to comply with the functional safety
requirements of the DIN V 19250 and VDE V 0801 standards

*  ON/OFF switch on the power supply combined with isolated AC and DC
power connectors enable on-line replacement of the unit in a live system.

* A current limit feature, used to limit the maximum output power to 1200 W.
* 100 ms holdup time

e Under-voltage alarm

* an output diode for parallel operation

*  Optimum protection against continuous overload and short-circuiting.

The LEDs on the front panel indicate the following status:

green LED on PSU in operation; output OK
off PSU swithed off
flashing  fan does not reach required speed

red LED on PSU/MAINS failure, or in stand-by mode
off no failure

flashing temperature too high

Hardware control features
The PSU-UNI11011U power supply has the following hardware control features:

¢ Power switch
¢ An alarm contact.

Each of these features is discussed in more detail below.

Power switch

(' Attention:
@)
Cycling of the power switch can cause permanent damage to the power supply. After you

switch the unit OFF, wait at least 30 seconds before you switch it ON again.
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The power switch is sunk into the frame to prevent accidental operation. It allows
you to switch off the PSU-UNI11011U before you disconnect it.

With the power switched off you can safely remove the AC and DC power cables
without risk of sparks or spikes on the grid.

Alarm contact

Installation

The PSU-UNI11011U has an alarm contact used for voltage monitoring.

Figure 99 on page 175 shows the alarm contact with the relay energized, which
means that the PSU is powered and the output voltage is above 100Vdc.

Figure 99 Alarm contact state with output voltage above 100Vdc
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The unit can be mounted both vertically or horizontally.

Convection cooling works best when the unit is mounted vertically, with the
power and fan input facing downwards (see Figure 100 on page 176).

Notes:

Vertical mounting is preferred for optimal cooling.

1. When the unit is mounted vertically at least 100mm (3.94 inch) free space is required
above and below the unit.

2. When the unit is mounted horizontally at least 100mm (3.94 inch) free space is
required around the unit.
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Figure 100 Vertical mounting of the PSU-UNI11011U power supply
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Figure 101 on page 177 shows that:

* The maximum PSU ambient temperature may not exceed 50°C (122°F) when
operating at full load.

*  When mounting vertically the maximum PSU ambient temperature may go up
to 70°C (158°F) when operating at half load or less.
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Figure 101 Derating curve' for the PSU-UNI11011U power supply.
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1 Operation outside these perimeters may cause a temporary PSU shut-down.

Electrical connections

The following connection details apply to the power supply:

* The AC input uses a IEC60320 C20 inlet socket type with a retaining clip to
hold the IEC60320 C19 power connector.
A cable is included to connect the PSU to the mains.

* The DC output uses an internally mounted male output connector, type
Phoenix PCV4/3 with locking nuts.

* The external alarm wires are mounted to a 3 pole female screw socket, make
Phoenix, type MC 1,5/3-G-3,81. This connector is plugged into a male
connector next to the power connectors.

Figure 102 on page 177 shows the connections and connector lay-out on the
output side of the PSU-UNI11011U.

Figure 102 Connections on the output side of the PSU-UNI11011U
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Table 30 on page 178 shows the recommended wire sizes for the power supply’s
input and output wiring.

Table 30 Recommended wire sizes for the PSU-UNI11011U power supply

INPUT OUTPUT

110 —240 Vac 111 Vdc Voltage drop (with output cable,
length 1.8 m)

2.5mm? (AWG 14) |1x83 mm>(AWGS8) |88 mV/mat 11A

Technical data
The PSU-UNI11011U power supply unit has the following specifications:

General Type numbers' : FC-PSU-UNI11011U V1.0
Approvals: CE, TUV, UL508, CSA
Power Power requirements: 110—240 Vac

(operating limits: 93—253 Vac)

Power consumption atno |13 W

load:
Input frequency range 47—63 Hz
Physical Dimensions: 420.5 x 140 x 90 mm (W x H x D)
16.57 x 5.51 x 3.54 in (W x H x D)
Weight: 5.7 kg (12.5 Ib) — cable set included
Environment |Storage temperature: —25°C—+85°C (—13°F—+185°F)

Operating temperature: | —-5°C—+70°C (23°F—+158°F)
(see Figure 101 on page 177 for derating of
output current as a function of ambient

temperature)
Input Inrush current: <15A
Output Output voltage: 111 Vdc; dual overvoltage protection
Ripple and noise: <75mVpp

Output current (111 Vdc): |11 A at —-5°C—+50°C (23°F—+122°F)

Derating output current: | Starting at 50°C (122°F): 30 W/°C
(see Figure 101 on page 177 for derating
curve)

Hold-up time: typically 100ms at 100% load

Output voltage setting: 111 Vdc

Efficiency at 230 Vac: >87%
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Isolation Input to output: 3750 Vrms (1 min.)
Input to case: 2500 Vrms (1 min.)
Output to case: 1500 Vdc
Connectors  |AC input: IEC 60320 C20 inlet type socket, 16A
with retaining clip
DC output: Phoenix PCV4/3-G-7,62

with locking screws

cable connector

Phoenix PC 5/3-STF-7,62

* min. wire size 0.2 mm?
* max. wire size 6 mm?
* strip length 10 mm

Alarm contact:

3 pole Phoenix socket type MC 1,5/3-G-3,81

cable connector

Phoenix MC 1,5/3-ST-3,81

e min. wire size 0.14 mm?
* max. wire size 1.5 mm?
* strip length 7 mm
Alarm contact | Contact rating 100mA /30 V

Undervoltage alarm

contact:

Relay de-energizes when output voltage drops
below 99 Vdc.

Voltage limit:

For safety, two independent regulation circuits
limit the output voltage to approximately

120 V in case of malfunction of the normal
regulation.

1 FC-type modules are conformal coated modules. Modules that are not conformal coated do not
have the prefix FC.
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6 — Power supplies

PSU-UNI12010U

120 Vdc Power supply (1200 W) — UL508 approved

Description

The PSU-UNI12010U power supply is a UL approved switched-mode DC power
supply with a high efficiency (>87% at 230 Vac). It accepts a wide range of input
voltages to provide 120 Vdc and 10 A output.

Figure 103 Top, bottom and front view of the PSU-UNI12010U power supply
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Main features

PSU-UNII12010U

The units main features include:

Dual built-in over-voltage protection, to comply with the functional safety
requirements of the DIN V 19250 and VDE V 0801 standards

ON/OFF switch on the power supply combined with isolated AC and DC
power connectors enable on-line replacement of the unit in a live system.

A current limit feature, used to limit the maximum output power to 1200 W.
100 ms holdup time

Under-voltage alarm

an output diode for parallel operation

Optimum protection against continuous overload and short-circuiting.

The LEDs on the front panel indicate the following status:

green LED on PSU in operation; output OK
off PSU swithed off
flashing fan does not reach required speed

red LED on PSU/MAINS failure, or in stand-by mode
off no failure

flashing temperature too high

Hardware control features

The PSU-UNI12010U power supply has the following hardware control features:

Power switch

An alarm contact.

Each of these features is discussed in more detail below.

Power switch

(<!>)

Attention:

Cycling of the power switch can cause permanent damage to the power supply. After you
switch the unit OFF, wait at least 30 seconds before you switch it ON again.
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6 — Power supplies

The power switch is sunk into the frame to prevent accidental operation. It allows
you to switch off the PSU-UNI12010U before you disconnect it.

With the power switched off you can safely remove the AC and DC power cables
without risk of sparks or spikes on the grid.

Alarm contact

The PSU-UNI12010U has an alarm contact used for voltage monitoring.

Figure 104 on page 182 shows the alarm contact with the relay energized, which
means that the PSU is powered and the output voltage is above 100Vdc.

Figure 104 Alarm contact state with output voltage above 100Vdc

5

NC NO C

Installation

The unit can be mounted both vertically or horizontally.

Convection cooling works best when the unit is mounted vertically, with the
power and fan input facing downwards (see Figure 105 on page 183).

@ Notes:

Vertical mounting is preferred for optimal cooling.

1. When the unit is mounted vertically at least 100mm (3.94 inch) free space is required
above and below the unit.

2. When the unit is mounted horizontally at least 100mm (3.94 inch) free space is
required around the unit.
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Figure 105 Vertical mounting of the PSU-UNI12010U power supply
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Figure 106 on page 184 shows that:
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* The maximum PSU ambient temperature may not exceed 50°C (122°F) when
operating at full load.

*  When mounting vertically the maximum PSU ambient temperature may go up
to 70°C (158°F) when operating at half load or less.
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6 — Power supplies

Figure 106 Derating curve' for the PSU-UNI12010U power supply.
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1 Operation outside these perimeters may cause a temporary PSU shut-down.

Electrical connections

The following connection details apply to the power supply:

* The AC input uses a IEC60320 C20 inlet socket type with a retaining clip to
hold the IEC60320 C19 power connector.
A cable is included to connect the PSU to the mains.

* The DC output uses an internally mounted male output connector, type
Phoenix PCV4/3 with locking nuts.

* The external alarm wires are mounted to a 3 pole female screw socket, make
Phoenix, type MC 1,5/3-G-3,81. This connector is plugged into a male
connector next to the power connectors.

Figure 107 on page 184 shows the connections and connector lay-out on the
output side of the PSU-UNI12010U.

Figure 107 Connections on the output side of the PSU-UNI12010U
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Table 31 on page 185 shows the recommended wire sizes for the power supply’s
input and output wiring.

Table 31 Recommended wire sizes for the PSU-UNI12010U power supply

INPUT OUTPUT

110 —240 Vac 120 Vdc Voltage drop (with output cable,
length 1.8 m)

2.5 mm? (AWG 14) |1 x 8.3 mm? (AWG 8) 88 mV/m at 10A

Technical data
The PSU-UNI12010U power supply unit has the following specifications:

General Type numbers' : FC-PSU-UNI12010U V1.0
Approvals: CE, TUV, UL508, CSA
Power Power requirements: 110—240 Vac

(operating limits: 93—253 Vac)

Power consumption atno |13 W

load:
Input frequency range 47—63 Hz
Physical Dimensions: 420.5 x 140 x 90 mm (W x H x D)
16.57 x 5.51 x 3.54 in (W x H x D)
Weight: 5.7 kg (12.5 Ib) — cable set included
Environment |Storage temperature: —25°C—+85°C (-13°F—+185°F)

Operating temperature: | -5°C—+70°C (23°F—+158°F)
(see Figure 106 on page 184 for derating of
output current as a function of ambient

temperature)
Input Inrush current: <I5A
Output Output voltage: 120 Vdc; dual overvoltage protection
Ripple and noise: <75mVpp

Output current (111 Vdc): |10 A at —-5°C—+50°C (23°F—+122°F)

Derating output current: | Starting at 50°C (122°F): 30 W/°C
(see Figure 106 on page 184 for derating
curve)

Hold-up time: typically 100ms at 100% load

Output voltage setting: 120 Vdc
Efficiency at 230 Vac: >87%
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186

Isolation Input to output: 3750 Vrms (1 min.)
Input to case: 2500 Vrms (1 min.)
Output to case: 1500 Vdc
Connectors |AC input: IEC 60320 C20 inlet type socket, 16A
with retaining clip
DC output: Phoenix PCV4/3-G-7,62

with locking screws

cable connector

Phoenix PC 5/3-STF-7,62

* min. wire size 0.2 mm?
* max. wire size 6 mm?>
* strip length 10 mm

Alarm contact:

3 pole Phoenix socket type MC 1,5/3-G-3,81

cable connector

Phoenix MC 1,5/3-ST-3,81

* min. wire size 0.14 mm?
* max. wire size 1.5 mm?
* strip length 7 mm
Alarm contact | Contact rating 100mA /30V

Undervoltage alarm
contact:

Relay de-energizes when output voltage drops
below 108 Vdc.

Voltage limit:

For safety, two independent regulation circuits
limit the output voltage to approximately

132 V in case of malfunction of the normal
regulation.

1 FC-type modules are conformal coated modules. Modules that are not conformal coated do not
have the prefix FC.
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1200 S 24 P067

1200 S 24 P067

24 Vdc Power supply (45 A)

Description

The 1200 S 24 P067 power supply is a switched-mode DC power supply with a
high efficiency (89% at 230 Vac). It accepts a wide range of input voltages to
provide 24 Vdc, 45 A output.

Figure 108 Full view (left) and connections (right) of the 1200 S 24 P067 power supply
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6 — Power supplies

Main features

Installation

188

The units main features include:

* Dual built-in over-voltage protection, to comply with the strict functional
safety requirements of the DIN V 19250 and VDE V 0801 standards

* Under-voltage alarm

* Redundant parallel operation (+R)

» Serial operation (for example to create 48 Vdc)

¢ Optimum protection against continuous overload and short-circuiting.

Green LEDs on the front and rear panels are lit up if the output voltage is present.

The 1200 S 24 P067 power supply can be mounted vertically or horizontally,
although vertical mounting is recommended as it provides optimum cooling.

Figure 109 Vertical mounting of the 1200 S 24 P067 power supply

A A

INPUT

OUTPUT

Convection cooling works best when the unit is mounted vertically, with the input
connections facing upwards (see Figure 109 on page 188). The unit is constructed
in such a way that the heat generated in the semiconductors and transformer flows
through a thick aluminum profile to both covers, which act as heat sinks. It is
therefore important that air can flow freely along both vertical sides of the power
supply unit. This system of natural convection cooling was designed to bypass the
need for forced ventilation, which has disadvantages as reliability, wear and tear,
noise and dust filters. The unit is shipped with two H88 brackets for easy
mounting.
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Although vertical mounting is recommended, it is also possible to mount the unit
horizontally, providing the maximum PSU ambient temperature does not exceed
40°C (104°F) at full load (see Figure 110 on page 189). When mounted in a 19"

chassis, the unit must have sufficient free space for optimum cooling (min. 1 HE,

10).

Note

If multiple power supplies need to be mounted above each other horizontally, it is

recommended to use forced air cooling.

Figure 110 Derating curve (% of load vs. ambient temperature) for the 1200 S 24 P067 power supply
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Recommended wire sizes

Table 32 on page 189 shows the recommended wire sizes for the power supply’s
input and output wiring.

Table 32 Recommended wire sizes for the 1200 S 24 P067 power supply

INPUT OUTPUT

230 Vac 115 Vac 24 Vdc Voltage drop

2.5 mm? 4.0 mm? 16 mm? 50.4 mV/mat 45 A
(AWG 14) (AWG 12) (AWG 6)
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6 — Power supplies

Current limit

The unit has a current limit feature, which is used to limit the maximum output to
1100 W. Figure 111 on page 190 shows the current limit curve of the power
supply.

Figure 111 Current limit of the 1200 S 24 P067 power supply
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Hardware control features

The 1200 S 24 P067 power supply has a number of features which allow the unit
to be tailored to specific applications (see Figure 108 on page 187).

These are:

* An output adjustment selector switch (SW101).
* An input voltage selector block.

* A sense block.

* An alarm contact.

Each of these features is discussed in more detail below.

Output adjustment selector switch (SW101)
For Safety Manager applications, switch SW101 must be set to the MANUAL

position, enabling adjustment of the output voltage with the potentiometer at the
back (see Figure 108 on page 187).
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Input voltage selector block

The power supply accepts a wide input voltage range. To set the input voltage
range, use the input voltage selector block (see Figure 108 on page 187).

When the jumper is in the 230 V position (Figure 112 on page 191), the unit can
be used for any line voltage between 200—264 Vac, 50—60 Hz (or 230—
340 Vdc). Place a 15 A fuse in the fuse holder.

Figure 112 Selector block set at 230 V

230V

@222

When the two jumpers are in the 115 V position (see Figure 113 on page 1917),
the unit can be used at any line voltage between 100 and 132 Vac 50/60 Hz. Place
a 25 A fuse in the fuse holder.

Figure 113 Selector block set at 115V

15V

Sense block

For Safety Manager applications (no remote sensing), S+ on the sense block (see
Figure 114 on page 191) must be connected to + and S— to —. This is the default
factory setting.

Figure 114 The sense block of the 1200 S 24 P067 power supply
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6 — Power supplies

Alarm contact

The alarm contact is used for voltage monitoring.

Figure 115 on page 192 shows the alarm contact with the relay energized, which
means the PSU is powered and output voltage is over 90% of the output voltage
setting.

Figure 115 Relay contact alarm diagram of the 1200 S 24 P067 power supply
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Technical data

1200 S 24 P067

The 1200 S 24 P067 power supply unit has the following specifications:

General

Type numbers:

1200 S 24 P067
1200 S 24-FM P067

Approvals:

CE, UL, CSA, TUV, FM!

Power

Power requirements:

200—264 Vac, 50/60 Hz; 8.2 Arms, 15 AT fuse
(see Figure 112 on page 191).

100—132 Vac, 50/60 Hz; 16.4 Arms, 25 AT fuse
(see Figure 113 on page 191)

230—340 Vdc, 4.7 Adc, 15 AT fuse

(see Figure 112 on page 191)

Power consumption at |<40 W

no load:

Acceptable frequency |48—62 Hz
variability:

Power factor: 0.72 at 230 Vac

0.80 at 115 Vac

Physical

Dimensions: 433 x 88 x 385 mm (W x H x D)
17.05 x 3.46 x 15.16 in (W x H x D)
Weight: 11 kg (24.2 1b)

Fuse dimensions:

32 x 6.3 mm (1.26 x 0.25 in)

Environment

Ambient temperatures:

¢ storage

—40°C—+85°C (—40°F—+185°F)

* operating

—20°C—+75°C (-4°F—+167°F)

(see Figure 110 on page 189 for derating of
output current as a function of ambient
temperature)

Input

Inrush current:

Limited by 39 Q resistor (shorted after start-up)
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194

Output Output voltage: 24 Vdc with dual overvoltage protection

Ripple and noise: Max. 5 mVrms, 15 mVp-p

Output current: 45 A at —20°C—+50°C (-4°F—+122°F) when
mounted vertically
45 A at -20°C—+40°C (—4°F—+104°F) when
mounted horizontally

Derating of output to 68% at 60°C (140°F) when mounted vertically

current: to 54% at 60°C (140°F) when mounted
horizontally
(see Figure 110 on page 189 for derating curve)

Hold-up time: 15 ms at 115 Vac or 220 Vac input and full load
30 ms at half load

Output voltage setting: |25 Vdc (+R output)

Efficiency at 230 Vac: |89% on + output;
87.5% on +R output

Undervoltage alarm Relay de-energizes when output voltage drops

contact: below 90% of the output voltage setting.
Contact rating: 100 mA /30 V

Voltage limit: For safety, two independent regulation circuits
limit the output voltage to approximately 26.2 V
in case of malfunction of the normal regulation.

Serial operation: up to 500 V total voltage

Isolation Input to output: 3750 Vrms (1 min.)
Input to case: 2500 Vrms (1 min.)
Output to case: 500 Vdc

1 FM approval applies only for the 1200 S 24-FM P067.
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1200 S 48 P073

1200 S 48 P073

48 Vdc Power supply (22.5 A)

Description

The 1200 S 48 P067 power supply is a switched-mode DC power supply with a
high efficiency (89% at 230 Vac). It accepts a wide range of input voltages to
provide 48 Vdc, 22.5 A output.

Figure 116 Full view (left) and connections (right) of the 1200 S 48 P073 power supply
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6 — Power supplies

Main features

Installation

196

The units main features include:

e Dual built-in over-voltage protection, to comply with the strict functional
safety requirements of the DIN V 19250 and VDE V 0801 standards

* Under-voltage alarm
* Redundant parallel operation (+R)
* Optimum protection against continuous overload and short-circuiting.

Green LEDs on the front and rear panels are lit up if the output voltage is present.

The 1200 S 48 P073 power supply can be mounted vertically or horizontally,
although vertical mounting is recommended as it provides optimum cooling.

Figure 117 Vertical mounting of the 1200 S 48 P073 power supply
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Convection cooling works best when the unit is mounted vertically, with the input
connections facing upwards (see Figure 117 on page 196). The unit is constructed
in such a way that the heat generated in the semiconductors and transformer flows
through a thick aluminum profile to both covers, which act as heat sinks. It is
therefore important that air can flow freely along both vertical sides of the power
supply unit. This system of natural convection cooling was designed to bypass the
need for forced ventilation, which has disadvantages as reliability, wear and tear,
noise and dust filters. The unit is shipped with two H88 brackets for easy
mounting.
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Although vertical mounting is recommended, it is also possible to mount the unit
horizontally, providing the maximum PSU ambient temperature does not exceed
40°C (104°F) at full load (see Figure 118 on page 197). When mounted in a 19"

chassis, the unit must have sufficient free space for optimum cooling (min. 1 HE,

10).

Note

If multiple power supplies need to be mounted above each other horizontally, it is

recommended to use forced air cooling.

Figure 118 Derating curve (% of load vs. ambient temperature) for the 1200 S 48 P073 power supply
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Recommended wire sizes

Table 33 on page 197 shows the recommended wire sizes for the power supply’s
input and output wiring.

Table 33 Recommended wire sizes for the 1200 S 48 P073 power supply

INPUT OUTPUT

230 Vac 115 Vac 48 Vdc Voltage drop

2.5 mm? 4.0 mm? 6 mm? 69 mV/mat 22.5 A
(AWG 14) (AWG 12) (AWG 10)
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Current limit

The unit has a current limit feature, which is used to limit the maximum output to
1100 W. Figure 119 on page 198 shows the current limit curve of the power
supply.

Figure 119 Current limit of the 1200 S 48 P073 power supply
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Hardware control features

The 1200 S 48 P073 power supply has a number of features which allow the unit
to be tailored to specific applications (see Figure 116 on page 195).

These are:

* An output adjustment selector switch (SW101).
* An input voltage selector block.

* A sense block.

* An alarm contact.

Each of these features is discussed in more detail below.

Output adjustment selector switch (SW101)
For Safety Manager applications, switch SW101 must be set to the MANUAL

position, enabling adjustment of the output voltage with the potentiometer at the
back (see Figure 116 on page 195).
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Input voltage selector block

The power supply accepts a wide input voltage range. To set the input voltage
range, use the input voltage selector block (see Figure 116 on page 195).

When the jumper is in the 230 V position (Figure 120 on page 199), the unit can
be used for any line voltage between 200—264 Vac, 50—60 Hz (or 230—
340 Vdc). Place a 15 A fuse in the fuse holder.

Figure 120 Selector block set at 230 V

230V

@222

When the two jumpers are in the 115 V position (see Figure 121 on page 1997),
the unit can be used at any line voltage between 100 and 132 Vac 50/60 Hz. Place
a 25 A fuse in the fuse holder.

Figure 121 Selector block set at 115 V

15V

Sense block

For Safety Manager applications (no remote sensing), S+ on the sense block (see
Figure 122 on page 199) must be connected to + and S— to —. This is the default
factory setting.

Figure 122 The sense block of the 1200 S 48 P073 power supply
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Alarm contact

The alarm contact is used for voltage monitoring.

Figure 123 on page 200 shows the alarm contact with the relay energized, which
means the PSU is powered and output voltage is over 90% of the output voltage
setting.

Figure 123 Relay contact alarm diagram of the 1200 S 48 P73 power supply
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Technical data

1200 S 48 P073

The 1200 S 48 P073 power supply unit has the following specifications:

General Type numbers: 1200 S 48 P073
Approvals: CE, UL, CSA, TUV
Power Power requirements: 200—264 Vac, 50/60 Hz; 8.2 Arms, 15 AT fuse
(see Figure 120 on page 199).
100—132 Vac, 50/60 Hz; 16.4 Arms, 25 AT fuse
(see Figure 121 on page 199)
230—340 Vdc, 4.7 Adc, 15 AT fuse
(see Figure 120 on page 199)
Power consumption at |<40 W
no load:
Acceptable frequency |48—62 Hz
variability:
Power factor: 0.72 at 230 Vac
0.80 at 115 Vac
Physical Dimensions: 433 x 88 x 385 mm (W x H x D)
17.05 x 3.46 x 15.16 in (W x H x D)
Weight: 11 kg (24.2 Ib)

Fuse dimensions:

32 x 6.3 mm (1.26 x 0.25 in)

Environment

Ambient temperatures:

¢ storage

—40°C—+85°C (~40°F—+185°F)

* operating

—20°C—+75°C (-4°F—+167°F)

(see Figure 118 on page 197 for derating of
output current as a function of ambient
temperature)

Input

Inrush current:

Limited by 39 Q resistor (shorted after start-up)
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Output Output voltage: 48 Vdc with dual overvoltage protection

Ripple and noise: Max. 5 mVrms, 15 mVp-p

Output current: 22.5 A at—20°C—+50°C (-4°F—+122°F) when
mounted vertically
22.5A at —20°C—+40°C (—4°F—+104°F) when
mounted horizontally

Derating of output to 68% at 60°C (140°F) when mounted vertically

current: to 54% at 60°C (140°F) when mounted
horizontally
(see Figure 118 on page 197 for derating curve)

Hold-up time: 15 ms at 115 Vac or 220 Vac input and full load
30 ms at half load

Output voltage setting: (49 Vdc (+R output)

Efficiency at 230 Vac: [89% on + output
88% on +R output

Undervoltage alarm Relay de-energizes when output voltage drops

contact: below 90% of the output voltage setting.
Contact rating: 100 mA /30 V

Voltage limit: For safety, two independent regulation circuits
limit the output voltage to approximately 55.1 V
in case of malfunction of the normal regulation.

Serial operation: up to 500 V total voltage

Isolation Input to output: 3750 Vrms (1 min.)
Input to case: 2500 Vrms (1 min.)
Output to case: 500 Vdc
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FS-FEEDER-24R

FS-FEEDER-24R

24 Vdc Feeder unit redundant

Description

The 24 Vdc Feeder unit redundant (FS-FEEDER-24R) consists of a melamine
plate on which a redundant feeder unit is installed.

The 24 Vdc feeder unit is completely assembled and pre wired. Only cabling to
the input and output terminals and readback contact need to be connected.

The complete 24 Vdc feeder unit is protected by removable perspex cover plates.

Wiring details

Figure 124 on page 203 shows the schematic wiring diagram for both feeders as
they are installed on the 24 Vdc feeder unit redundant (FS-FEEDER-24R).

FEEDER 1

FEEDER 2

Figure 124 Schematic wiring diagram
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Layout

Figure 125 on page 204 shows the layout of the 24 Vdc feeder unit
FS-FEEDER-24R with the location of all components.

Figure 125 Layout of the 24 Vdc Feeder unit redundant
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FS-FEEDER-24R

Input terminals

Vg

Note:
2

The maximum allowed wire size is 95 mm~.

For each 24 Vdc input feeder 2 Weidmuller WDU 70N/35 terminals are mounted
at the bottom of the redundant feeder unit.

Figure 126 on page 205 shows the 24 Vdc input terminal details.

Figure 126 24 Vdc input terminal details
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Feeder 1 24 vdg J 3
¢ mounting plate
Feeder 1 0 Vde

Feeder 2 24 Vdc
Feeder 2 0 Vdc

Supply input filter

For each 24 Vdc input feeder a supply input filter (Honeywell SMS model
FS-SIF-24) is installed. For more information see the respective data sheets.

Circuit breaker

]

Tip:
If desired it is possible to have the default circuit breaker replaced by an approved type
with a lower rating.

This must be identified before hand by the cabinet integrator or the end-user.
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6 — Power supplies

For each 24 Vdc input feeder an ABB double pole circuit breaker is installed. The
standard installed double pole circuit breaker is rated for 63 Amp.

Diode

For each 24 Vdc input feeder a diode with heat sink is installed.

Each diode:

* is capable of handling 130A throughput current (2.5kA peak current),
* can sustain a reverse voltage of 1.2 kV,

* has a forward voltage drop of < 1.5V.

Output terminals

Note:
4 :

The maximum allowed wire size is 16 mm~.

For each 24 Vdc output 2 Weidmuller WDU 16 terminals are mounted.
Figure 127 on page 206 shows the 24 Vdc output terminal details. Terminal 3 is
not to be used. The shaded terminal blocks have a different function.

Figure 127 24 Vdc output terminal details
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FS-FEEDER-24R

Readback relay terminals

For each 24 Vdc input feeder a readback contact is available to indicate the feeder
status. Figure 128 on page 207 shows the readback contact terminal details.

*  When 24 Vdc is supplied to the 24 Vdc input terminals, the (NO) contact will
be closed. This contact is a potential free contact.

» Eachrelay has a green indication LED. When 24 Vdc is supplied to the feeder
terminals, the LED will be on.

* The relays can be extracted from their terminal socket and be replaced with an
identical spare part.

Figure 128 Readback contact terminal details

relay 1
XTBWZ’/ xmz% relay 2
112 |3 |4 |58 12 |3 |4 |5i8] |
Ol10]0|0pP Ol0[0|0pa |
o COlCD) | |10 C OlIC D o) mounting plate T
olojolopd | [olololod ] TOP

Fuse

A fused terminal is installed in the coil circuit to protect the readback relay. This
fused terminal is equipped with a 0.5 Amp fuse slow blow.

Mounting details

@ Note:

The 24 Vdc Feeder unit redundant (FS-FEEDER-24R) should be mounted in vertical
position to ensure that the heat sink of the diode has sufficient airflow.

Figure 129 on page 208 left shows the measurements and the mounting hole
locations of the of the 24 Vdc feeder unit (FS-FEEDER-24R).
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6 — Power supplies

Figure 129 on page 208 right shows the location of the perspex covers that can be
(dis-)mounted for easy access to labels and terminals. The covers must be placed
and locked with plastic moulded nuts after assembly of the unit.

Figure 129 Mounting plan and measurements of the FS-FEEDER-24R
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Technical data

FS-FEEDER-24R

The FS-FEEDER-24R redundant power feeder unit has the following

specifications:
General Type number: FS-FEEDER-24R V2.0 !
Approvals: CE
Input terminals | Make: Weidmuller
Type: WDU 70N/35
Maximum cable size: 95 mm? (AWG 3/0)
Tightening torque, min: 10 Nm
Output terminals | Make: Weidmuller
Type: WDU 16
Maximum cable size: 16 mm? (AWG 6)
Fuse Fuse rating: 0.5 A slow blow
Measurements: 5x 20 mm
Relay Coil current: 6.6 mA at 24 Vdc
Maximum switching power |250 Vac/6 A
Minimum switching power |12 V/10 mA
Terminal wire size > 0.5 mm? (AWG 30)
<4 mm? (AWG 12)
Diode Peak reverse voltage: 1.2kV
Maximum continues current: | 130 A
Peak current: 2.5kA
Voltage drop: <15V
Physical Space requirements: 873 x 210 x 190 mm (H xW xD)

34.4x8.3x7.5in (HxW xD)

Weight:

8.8 kg (19.41b.)

1 V1.0 has a different output terminal configuration:
- terminal 1: system feeder 24 Vdc,
- terminal 2: system feeder 0 Vdc,
- terminals 11 and 14: relay contact.
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6 — Power supplies

FS-FEEDER-48R

48 Vdc Feeder unit redundant

Description

The 48 Vdc Feeder unit redundant (FS-FEEDER-48R) consists of a melamine
plate on which a redundant feeder unit is installed.

The 48 Vdc feeder unit is completely assembled and pre wired. Only cabling to
the input and output terminals and readback contact need to be connected.

The complete 48 Vdc feeder unit is protected by removable perspex cover plates.

Wiring details

Figure 130 on page 210 shows the schematic wiring diagram for both feeders as
they are installed on the 48 Vdc feeder unit redundant (FS-FEEDER-48R).

Figure 130 Schematic wiring diagram
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FS-FEEDER-48R

Layout

Figure 131 on page 211 shows the layout of the 48 Vdc feeder unit
FS-FEEDER-48R with the location of all components.

Figure 131 Layout of the 48 Vdc Feeder unit redundant
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6 — Power supplies

Input terminals

Note:
¥ :

The maximum allowed wire size is 95 mm~.

For each 48 Vdc input feeder 2 Weidmuller WDU 70N/35 terminals are mounted
at the bottom of the redundant feeder unit.

Figure 132 on page 212 shows the 48 Vdc input terminal details.

Figure 132 48 Vdc input terminal details

O] O O] O
o o
110 | O o0
XTB11 XTB21

BOTTOM

Feeder 1 48 vd J .
¢ mounting plate
Feeder 1 0 Vdc

Feeder 2 48 Vdc
Feeder 2 0 Vdc

Supply input filter

For each 48 Vdc input feeder a supply input filter (Honeywell SMS model
FS-SIF-48) is installed. For more information see the respective data sheets.

Circuit breaker

@’ Tip:
If desired it is possible to have the default circuit breaker replaced by an approved type
with a lower rating.

This must be identified before hand by the cabinet integrator or the end-user.
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Diode

FS-FEEDER-48R

For each 48 Vdc input feeder an ABB double pole circuit breaker is installed. The
standard installed double pole circuit breaker is rated for 63 Amp.

For each 48 Vdc input feeder a diode with heat sink is installed.

Each diode:

* is capable of handling 130A throughput current (2.5kA peak current),
* can sustain a reverse voltage of 1.2 kV,

* has a forward voltage drop of < 1.5V.

Output terminals

Vg

Note:
2

The maximum allowed wire size is 16 mm~.

For each 48 Vdc output 2 Weidmuller WDU 16 terminals are mounted.

Figure 133 on page 213 shows the 48 Vdc output terminal details. Terminal 3 is
not to be used. The shaded terminal blocks have a different function.

Figure 133 48 Vdc output terminal details
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6 — Power supplies

Readback relay terminals

For each 48 Vdc input feeder a readback contact is available to indicate the feeder
status. Figure 134 on page 214 shows the readback contact terminal details.

*  When 48 Vdc is supplied to the 48 Vdc input terminals, the (NO) contact will
be closed. This contact is a potential free contact.

» Eachrelay has a green indication LED. When 48 Vdc is supplied to the feeder
terminals, the LED will be on.

* The relays can be extracted from their terminal socket and be replaced with an
identical spare part.

Figure 134 Readback contact terminal details

relay 1
XTsz‘/ xmz% relay 2
1 ]2 |3 |4 |56 1|2 |3 |4 |s5|6] ]
O|0|0|0OpPe OOOOOOH
o COlCD ] |0 C DOlC Dl o mounting plate T
olojojold | [o]o]olord] Tor

Fuse

A fused terminal is installed in the coil circuit to protect the readback relay. This
fused terminal is equipped with a 0.5 Amp fuse slow blow.

Mounting details

@ Note:

The 48 Vdc Feeder unit redundant (FS-FEEDER-48R) should be mounted in vertical
position to ensure that the heat sink of the diode has sufficient airflow.

Figure 135 on page 215 left shows the measurements and the mounting hole
locations of the of the 48 Vdc feeder unit (FS-FEEDER-48R).
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FS-FEEDER-48R

Figure 135 on page 215 right shows the location of the perspex covers that can be
(dis-)mounted for easy access to labels and terminals. The covers must be placed
and locked with plastic moulded nuts after assembly of the unit.

Figure 135 Mounting plan and measurements of the FS-FEEDER-48R
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6 — Power supplies

Technical data

The FS-FEEDER-48R redundant power feeder unit has the following

specifications:
General Type number: FS-FEEDER-48R V2.0 !
Approvals: CE
Input terminals | Make: Weidmuller
Type: WDU 70N/35
Maximum cable size: 95 mm? (AWG 3/0)
Tightening torque, min: 10 Nm
Output terminals | Make: Weidmuller
Type: WDU 16
Maximum cable size: 16 mm? (AWG 6)
Fuse Fuse rating: 0.5 A slow blow
Measurements: 5x20 mm
Relay Coil current: 4 mA at48 Vdc
Maximum switching power |250 Vac/6 A
Minimum switching power |12 V/10 mA
Terminal wire size > 0.5 mm? (AWG 30)
<4 mm? (AWG 12)
Diode Peak reverse voltage: 1.2kV
Maximum continues current: | 130 A
Peak current: 2.5kA
Voltage drop: <15V
Physical Space requirements: 873 x 210 x 190 mm (HxWxD)

34.4x 8.3 x7.5in (HxWxD)

Weight:

8.8kg (19.41b.)

1 V1.0 has a different output terminal configuration:
- terminal 1: system feeder 48 Vdc,
- terminal 2: system feeder 0 Vdc,
- terminals 11 and 14: relay contact.
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RUSPSU-R

RUSPSU-R

Redundant Power Supply assembly 24 Vdc, 12 A

Description

The RUSPSU-R is a power supply assembly providing a redundant 25Vdc, 12 A
supply voltage (out of a 120Vac or 230Vac line power).

The RUSPSU-R consists of:
» one PSUTA-0001 (see “PSUTA-0001" on page 229)

and two PSU-UNI2412 power supply units (see “PSUTA-0001" on page 229)
The RUSPSU-R is usable in SIL 3 applications.

Figure 136 on page 218 shows the physical appearance of the RUSPSU-R.
Warning:

The switch must be in g') stand-by position prior to insertion or removal of the power
supply.
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6 — Power supplies

Figure 136 RUSPSU-R - mechanical layout
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Connections

RUSPSU-R

The connection diagram of the RUSPSU-R power supply assembly is as follows:

Figure 137 Connection diagram

CONNECTIONS DIAGRAM  RUSPSU-R
In Out
© ' 3
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+ F2
1 L 1 = ouT2+ | 1
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3 Ground T T - ouT2— 2
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f — OUT3+ 1
2A ouT3— 2
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—1 OUT4+ 1
PSU- A ouT4— | 2
UNI2412
%2 no. 2+
1 L 1 OUTH+ 1
3 Ground T - J OUTS— 2
5 N
I
FLT
NO1a 1
NO1b 2
NO2a 3
— NO2b 4
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6 — Power supplies

Technical data

220

The RUSPSU-R power supply assembly has the following specifications:

General Type number: FC-RUSPSU-R
Operating temperature: -40 .. +70 degC (-40 .. +158 degF)
Storage temperature: -40 .. +85 degC (-40 .. +185 degF)
Relative humidity: 10..95% (non condensing)
Pollution: Pollution degree 2 or better
Approvals: CE; UL, TUV, IECEx pending
Power IN Supply voltage: 102..132 Vac or 196 .. 253 Vac
Frequency: 47 ..63 Hz
Connector name: X1, X2
Power OUT |Output voltage: 25 Vdc nominal
Output current: 0 .. 12 A (redundant)
Connector name: OUT1, OUT, OUT3, OUT4 (2 A fused)
Connector name: OUTS5 (0.. 12 A)
Alarm Voltage 0..30 Vac or Vdc
contact Current: 0 .. 65 mA (non-inductive)
Connector name: FLT
Physical Dimensions (H x W x D): 447.04 x 157.48 x 162.56 mm
Data 17.6x6.2x 6.4 in
Weight: 8.6 kg
18.9 lbs
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RUSPSU-S

RUSPSU-S

Non-redundant Power Supply assembly 24 Vdc, 12 A

Description

The RUSPSU-S is a power supply assembly providing a 25Vdc, 12 A supply
voltage (out of a 120Vac or 230Vac line power).

The RUSPSU-S consists of:

» one PSUTA-0001 (see “PSUTA-0001" on page 229) with a PSU-blind
coverplate

one PSU-UNI2412 power supply units (see “PSUTA-0001" on page 229)
The RUSPSU-S is usable in SIL 3 applications.

Figure 138 on page 222 shows the physical appearance of the RUSPSU-S.
Warning:

The switch must be in g') stand-by position prior to insertion or removal of the power
supply.
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Figure 138 RUSPSU-S - mechanical layout
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RUSPSU-S

Connections
The connection diagram of the RUSPSU-S power supply assembly is as follows:

Figure 139 Connection diagram
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Technical data

224

The RUSPSU-S power supply assembly has the following specifications:

General Type number: FC-RUSPSU-S
Operating temperature: -40 .. +70 degC (-40 .. +158 degF)
Storage temperature: -40 .. +85 degC (-40 .. +185 degF)
Relative humidity: 10..95% (non condensing)
Pollution: Pollution degree 2 or better
Approvals: CE; UL, TUV, IECEx pending
Power IN Supply voltage: 102..132 Vac or 196 .. 253 Vac
Frequency: 47 ..63 Hz
Connector name: X2
Power OUT |Output voltage: 25 Vdc nominal
Output current: 0..12A
Connector name: OUT1, OUT, OUT3, OUT4 (2 A fused)
Connector name: OUTS5 (0.. 12 A)
Alarm Voltage 0..30 Vac or Vdc
contact Current: 0 .. 65 mA (non-inductive)
Connector name: FLT
Physical Dimensions (H x W x D): 447.04 x 157.48 x 162.56 mm
Data 17.6x6.2x 6.4 in
Weight: 52kg
11.5Ibs
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PSU-UNI2412

PSU-UNI2412

Power Supply unit 24 Vdc, 12 A

Description

The PSU-UNI2412 power supply unit is capable to supply up to 12A (out of a
115Vac or 230Vac line power) at 25Vdc nominal.

The two fault tolerant design makes it usable in SIL 3 applications.
Due to its two fault design the unit covers the SIL 3 safety integrity for the supply
of all 10 point connected Safety Integrity Functions (SIFs).

Figure 140 on page 225 shows the physical appearance of the PSU-UNI2412.

Figure 140 PSU-UNI2412 - mechanical layout
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Configuration details:

* The PSU-UNI2412 must be placed in a PSUTA-0001 Power Supply Carrier
(see “PSUTA-0001" on page 229).

*  An RUSPSU-R offers a redundant 25Vdc 12 A supply
(see “RUSPSU-R” on page 217).

* An RUSPSU-S offers a non-redundant 25Vdc 12 A supply
(see “RUSPSU-S” on page 221).
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Hardware control features

Figure 141 on page 226 shows detailed views of the power and health and status
indications of the unit.

The PSU-UNI2412 power supply has the following hardware control features:
* An ON/Standby switch

» Two LEDs for status indication,
one for Alarm and one for DC Out indications

* Output over voltage protection (OVP)
e An alarm contact (for status)

Each of these features is discussed in more detail below.

Figure 141 PSU-UNI2412 - detailed views
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WARNING

SWITCH MUST BE IN STAND—BY POSITION
PRIOR TO INSERTION OR REMOVAL OF THE
POWER SUPPLY.

ON/Standby switch

The ON/Standby switch has two positions. The side view on Figure 141 on
page 226 shows the stand-by position.

A Warning:

The switch must be in {') stand-by position prior to insertion or removal of the power
supply.
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PSU-UNI2412

Status indications
The Alarm LED is:
*  Off when the unit is OK or has no power (on AC input)

* Red when the unit is powered (on AC input) but the 25V output is not OK
(e.g. because the switch is in the stand-by position)

* Red and blinking when the internal temperature > 90 degC
The DC Out LED is:

* green when the 25V output voltage is OK (>22V)

« off when the 25V output voltage is lost

Over voltage protection
If an output overvoltage (OVP) is detected, the unit switches off.

An OVP reset requires interruption of the input AC line power, preferrably with
the switch in the stand-by position.

Alarm contact
The alarm contact is closed when the 25V output is OK (>22V).

Temperature derating

The maximum PSU ambient temperature at full load may not exceed 60 degC. At
tempeartures above 60 degC, a derating of 0.6 Amp per degC must be applied.
Figure 141 on page 226 shows the effects of temperature derating on the output
current.

Figure 142 Derating curve for the PSU-UNI2412 power supply.
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6 — Power supplies

Technical data

228

The PSU-UNI2412 power supply unit has the following specifications:

General Type number: PSU-UNI2412
Operating temperature: -40 .. +70 degC (-40 .. +158 degF)1
Storage temperature: -40 .. +85 degC (-40 .. +185 degF)
Relative humidity: 10..95% (non condensing)
Pollution: Pollution degree 2 or better
Approvals: CE; UL, TUV, IECEx pending
Efficiency: >85%
Power Factor correction: yes
Inrush current: 35A peak, measured at 60Hz 254 VAC
Holdup time: > 100ms (Vout > 22.5V; full load)
Power IN Supply voltage: 102..132 Vac or 196 .. 253 Vac
Frequency: 47 ..63 Hz
Power OUT |Output voltage: 25 Vdc nominal
between 24.3 .. 25.5 Vdc at
output currents between 0.36 .. 12 A
Output current: 0..12A
OVP trip level: 28V
Alarm Voltage 0..30 Vac or Vdc
contact Current: 0 .. 65 mA (non-inductive)
Physical Dimensions (H x W x D): 350.5 x 78.74 x 148.6 mm
Data 13.8x3.1x585in
Weight: 3.5kg
7.7 lbs

1 Full output current can be supplied between -40 .. +60 degC; at higher temperatures derating

applies. For details refer to “Temperature derating” on page 227.
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PSUTA-0001

PSUTA-0001

Power supply carrier 0001

Description

The PSUTA-0001 is a Power Supply Unit Termination Assembly, and it can be
equipped with one of the configurations listed below:

* two PSU-UNI2412 power supply units (refer to “RUSPSU-R” on page 217),
* one PSU-UNI2412 and a PSU dummy (refer to “RUSPSU-S” on page 221).

For physical representations of the PSUTA-0001 see Figure 143 on page 229.

Figure 143 Mechanical layout
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6 — Power supplies

The PSUTA-0001 consists of:

Pin allocation

a metal frame

a PCB

two (AC) power input connectors

one ground connection point (M4 thread)

two connectors for PSU-UNI2412 power supply units
one 25Vdc power output connector

four fused 25Vdc output connectors

one FLT (fault) output contacts connector

POWER IN connectors

See the figure below for a top, side & bottom view of the POWER IN connectors.

The two (110Vac or 230Vac) POWER IN connectors (X1 and X2) are situated on
the lower side of the PCB.

The pin assignment of connectors X1 and X2 is:

pin 5: Neutral (N)
pin 3: Ground
pin 1: Line (L)

Figure 144 POWER IN connectors X1 and X2
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On the left of the POWER IN connectors you will find the primary Ground
connection point (with M4 thread).
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PSUTA-0001

Fused 25Vdc out connectors

Figure 145 on page 231 shows the top, side & bottom view of the (2 A fused)
25Vdc out connectors.

The 25Vdc out connectors are situated on the upper side of the PCB.
There are four of these 25Vdc out connectors (OUT1, OUT2, OUT3 and OUT4).
1. The pin marked "+" is pin 1; it has a fused +25Vdc connection.

2. The pin marked "-" is pin 2; it has an unfused connection with 0Vdc.

Figure 145 Fused 25Vdc out connectors OUT1 thru OUT4
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Main 25Vdc out connectors

Figure 146 on page 231 shows the top, side & bottom view of the main 25Vdc out
connector.

The main 25Vdc out connector (OUTS5) is situated on the upper side of the PCB.
* The pin marked "+" is pin 1. It is connected with +25Vdc.
* The pin marked "-" is pin 2. It is connected with 0Vdc.

Figure 146 Main 25Vdc out connector OUT5
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The two (red) locking slides of the cable-connector in Figure 146 on page 231
keep the cable-connector locked on the PSUTA-0001.
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Fault connector
Figure 147 on page 232 shows the top, side & bottom view of the Fault connector.
The Fault connector (FLT) is situated on the upper side of the PCB.

The Fault connector combines the contacts of the Power-OK relays of PSU1 and
PSU2. These contacts are only closed if the PSU is OK and powered up.

The Power-OK contact of PSUT1 is connected between pins 1 and 2 of the Fault
connector.

The Power-OK contact of PSU2 is connected between pins 3 and 4 of the Fault
connector.

Figure 147 Fault connector FLT
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Fuses

& Caution:

For continued protection against risk of fire, replace only with same type and rating of
fuse.

Fuse replacement is only allowed under no load condition.
Two examples of how to achieve this are listed below:

e remove or disconnect the field load,

* put the switch(es) of the (both) PSU in ¢!y stand-by position.
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PSUTA-0001

Mounting
The PSUTA-0001 can be screwed on a flat surface. Figure 148 on page 233

shows the coordinates of the (six) screw holes. Relevant details are:
e The screw shaft can be up to 5 mm
* The screw head can be up to 11 mm

Figure 148 Top view with mounting hole coordinates
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6 — Power supplies

Connections

Figure 149 on page 234 shows the connection diagram of the PSUTA-0001.

Figure 149 Connection diagram
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Technical data

PSUTA-0001

The PSUTA-0001 has the following specifications:

General Type number: FC-PSUTA-0001
Operating temperature: -40 .. +70 degC (-40 .. +158 degF)
Storage temperature: -40 .. +85 degC (-40 .. +185 degF)
Relative humidity: 10..95% (non condensing)
Pollution: Pollution degree 2 or better
Approvals: CE, UL; TUV, IECEx pending
Power IN Supply voltage: 0..260 Vac
Supply current: none
Power OUT |Output voltage: 25 Vdc nominal
Output current OUT1..4: max. 2 A
Output current OUTS: max. 12 A
Fuses:
 rating: max. 2 AT (slow acting)
+ dimensions: 32x 6.3 mm (0.25 x 1.25 in)
FLT:
+ voltage: max. 30Vac or 36Vdc
« current: max. 0.5 A
Connectors |Power IN: 5 pole header (3 pins used)
+ make and type: Weidmuller: BLZ 5.08/5F SN SW
Ground: M4 thread (approx. 10 mm)
25V supply fused: 2 pole header
+ make and type: Weidmuller: BLZ 5.08/2F SN SW
25V supply main: 2 pole header with keying
» make and type: Weidmuller: BVZ 7.62HP/02F SN (conn.)
Weidmuller: BV/SV7.62HP KO (keys)
FLT: 4 pole header
+ make and type: Weidmuller: BLZ 5.08/4F SN SW
Physical Dimensions (H x W x D): 137.2 x 157.5 x 447 mm
Data 54x62x17.6in
Weight: 3.2kg
7.0 Ibs

Safety Manager Hardware Reference

235



6 — Power supplies

236 Release 151, Issue 1.0, Revision 1



Control Processor modules

This chapter describes the following Control Processor modules:

Module See

QPP-0001 Quad Processor Pack page 240
QPP-0002 Quad Processor Pack page 253
USI-0001 Universal Safety Interface page 266
USI-0002 Universal Safety Interface page 271
BLIND-COM Dummy communication module page 275
BKM-0001 Battery and Key switch Module page 277
PSU-240516 Power Supply Unit 24/5 Vdc, 16 A page 284
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General info about Control Processor modules

Each Safety Manager Control Processor module is located in a pre-determined
slot in the Controller chassis (see section “CPCHAS-0001" on page 87 or
“CPCHAS-0002” on page 116). Connectors and earth/keying pins in the
backplane ensure they can only be placed in the slot reserved for that type of
Control Processor module (see Figure 150 on page 238).

Figure 150 Front view of an empty Controller chassis
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All connections and communication from and to Control Processor modules run
via the Controller backplane (see section “Controller backplane CPB-0001" on

page 91).
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General info about Control Processor modules

Table 34 available Control Processor modules and their functionality

Control Processor module

Functionality

QPP-0001
QPP-0002

Quad Processor Pack

Quad Processor Pack

two -synchronous- processors
flash memory for system and application program

RAM with battery backup (battery located in
BKM-0001)

data comparators for the processors and their
memory

a redundant communication link with the other
Control Processor

data exchange with its communication modules

watchdog (fully testable) with:

- minimum and maximum execution time
monitor

- memory error handler

- loo2D functionality

- 24V and 5V monitoring

- emergency Shut Down Input (24V)

- two outputs (for non-redundant resp.
redundant 10)

four IObus drivers
diagnostics display
temperature monitors

real time clock

USI-0001
USI-0002

Universal Safety Interface

Universal Safety Interface

two 10/100 Mb Ethernet channels

two general purpose SCC channels

BKM-0001

Battery and Key switch Module

backup batteries for CP1 and CP2
Reset key switch

Force Enable key switch

three general purpose inputs (24 VDC)

PSU-240516

Power Supply Unit 24/5 Vdc, 16 A

dual 5 V supply (out of 24 VDC) for:
- Control Processor and redundant IO

- non-redundant 10
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QPP-0001

Quad Processor Pack

Description

d

240

The Quad Processor Pack (QPP-0001) is the processing module of Safety
Manager and is located in the Controller chassis (see section “CPCHAS-0001" on
page 87).

Attention

You can only remove or replace the QPP-0001 module safely when the key switch is in
STOP!

A non-redundant Controller contains one QPP-0001 module, a redundant
Controller contains two QPP-0001 modules.

The slot of the Quad Processor Packs within the Controller chassis is
pre-determined (see “Location of Control Processor modules” on page 89).

The Quad Processor Pack (QPP-0001) is the heart of Safety Manager. It controls
all system operations. The QPP-0001 module reads the IO input signals and
executes the Controller File as created by the user in graphical Functional Logic
Diagrams (FLDs). The results of the Controller File are then transmitted to the
output interfaces. In Safety Manager configurations with a redundant Controller,
the two QPP-0001 modules synchronize their operation through a dedicated
redundant communication link between the two Control Processors. Continuous
testing of the Safety Manager hardware by the QPP-0001 module ensures safe
control of the process as well as extensive system and process equipment
diagnostics.

The QPP-0001 module has two processors and two memory sets. Hardware
data-comparators compare every read and write action of the processors, and trip
the watchdog if any difference in the data is detected. Additional test hardware
enables full testing of the QPP-0001 module to achieve diagnostic coverage
higher than 99%. This allows one QPP-0001 module to run applications up to and
including SIL3 without time limitation. Redundant Controller configurations
result in a 2004D voting architecture.
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Figure 151 the front view of the QPP-0001
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The QPP-0001 has the following components:
* two processors running synchronously
+ flash memory for system and application program
*  RAM with battery backup (battery located in BKM-0001)
» aredundant communication link with the other Control Processor
*  RAM for the redundant communication link data
» data comparators for the processors and their memory
» data exchange with its communication modules
* watchdog (fully testable) with:
- minimum and maximum execution time monitor
- memory error handler

- 1002D functionality
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Processors

Memory

- 24V and 5V monitoring

- emergency Shut Down Input (24V)

- two outputs (for non-redundant resp. redundant 10)
» four IObus drivers
» diagnostics display
e temperature monitors

e real time clock

The QPP-0001 module has two processors running synchronously during process
control. During an (application-) download they may get out of sync, but after the
download they will re-synchronize.

The processors run the system program (including extensive self tests and
diagnostic routines) and the application program.

The QPP-0001 module has the following on-board memory:
* 2 x 2 Mbyte flash for the system and application program.

* 2 x 256 kbyte SRAM with battery backup (for IO, markers, counters, timers
and registers).

* 2 x 512 kilobyte SRAM for data-exchange with the other Control Processor.

The flash contents can be updated without removing the QPP-0001 from the
Controller chassis.

User interface

242

The QPP-0001 module has the following features for indicating the Controller
status and allowing the user to start, stop, reset, power-up and power-down the
Control Processor:

» User Interface Display (see page 243)
* Processor Status Key Switch (see page 245)
* Status LED (see page 246)
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User interface display

Vg

Note:

The information on the user display may vary depending on the software version installed
in the QPP.

The QPP module has a user interface display that informs the user of the status of
the Control Processor and all the IO related to it.

The eight-digit display shows one message at a time, and the user can scroll
between messages with the use of the buttons on the right-hand side of the display
(see Figure 152 on page 243).

Many messages, like diagnostic messages, are divided into sub-messages, called
stages (see Table 35 on page 244). The user interface display automatically
scrolls through these stages within the current message.

When left alone for 30 seconds, the user interface display returns to the default
status message.

Figure 152 the user interface display of the QPP-0001 and the QPP-0002
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Table 35 Messages displayed by the User Interface Display of the QPP module

Scroll |Message Description
Fail Shows the number of diagnostic messages (N)
Frc Shows the number of forced points
IP 2B Shows the details for the selected COM port.
IP 2A If a COM port is configured the display shows:
IP 1B IP address (in two steps); Gateway; Gateway IP
P IA address (in two steps).
If a COM port is not configured the display shows:
Not Config.; Gateway Not Config. (in two steps).
T Sys Shows the Controller node number
Vb Shows the battery voltage for this Control Processor
in Volts
Up :
Vee Shows the SVDC PSU output voltage for this
Control Processor in Volts
Down Tmp Shows the temperature for this Control Processor
Date Shows the actual date
Time Shows the actual time

R #version no.#

Shows the software version number

Default status message1

For details see Table 36 on page 245

Diagnostic message N

. Slot
. Module ID
. Message 1

1. Chass
v

. Message 2
. Error #

AN L W

Diagnostic message N-1

. Slot
. Module ID
. Message 1

. Chass
!

. Message 2
Error #

T

Shows the diagnostic messages that apply for this
Controller.

If there are no messages the display shows “Fail 0”.

If there are multiple messages the last 32 messages are
displayed in chronological order. The last message is
shown first.

Select a message with the scroll buttons. When
releasing a scroll button on a diagnostic message the
display scrolls:

+ the fault location in two steps (chassis and slot),
« the faulty module in the next step (module ID)
» the message body in two steps (Message 1 & 2)
* the error code in the next step (Error #)

After completing this cycle the display returns to the
default status message.

244

When selecting another display message with the scroll buttons, the display will always
return to this message after a time-out.
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Table 36 Possible default status messages

Status Message1 Alternating with
Busy with power-on checks PowerUp

Busy synchronizing Sync

Busy loading Loading

Waiting for download to start Waiting

Waiting for download to start Waiting with Flt
Key in IDLE: CP halted Halt

Key in RUN: CP halted due to faults Halt with Flt
Key in RUN: CP ready to start CPReady

Running with faults Running with Flt
Running no faults Running

Loading other CP, or loading own USI Sending

1 A continuously rotating bar or a flashing star on the display indicates that the QPP is operational.

Processor status key switch

The QPP-0001 module contains a processor status key switch that enables the
user to change the Control Processor status. This key is different from the keys of
the key switches on the BKM-0001 module.

Table 37 on page 245 shows the possible statuses of the Processor Status Key
Switch.

Table 37 Positions of the processor status key switch

Processor status key |Description

RUN The Control Processor executes (or is ready to execute) the
Application File.

IDLE The execution of the application program is ended by the
processors.

The current application and memory contents are not affected by
the IDLE state.

The Control Processor is available for loading software.

The watchdog outputs are de-activated by the processor.
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Status LED

SD input

246

Table 37 Positions of the processor status key switch

Processor status key | Description

STOP The Control Processor is in Hardware Reset. It is not executing
any program.

The watchdog outputs are de-activated.

The IObus drivers are de-energized.

The QPP-0001 has one STATUS LED on the front side of the module.
Table 38 on page 246 shows the possible states of this STATUS LED.

Table 38 LED indicators of the QPP-0001 module

LED Status Description
STATUS |Off The power to the module is down or the Processor Status
Key Switch is set to STOP.
Red One or more hardware errors detected on the module.
Green No hardware errors detected on the module.

The QPP-0001 has a (24 Vdc) emergency Shut Down input.

A low level on the emergency Shut Down input will de-energize the watchdog
outputs independently from the processor. The SD input is available on the
Controller backplane and requires a normally closed (field-)contact.

The SD input is common for both Control Processors. The +24 V_SD-output is
supplied by both QPP-0001 modules, but the input stays operational even if one
of the QPP-0001 modules has no 24 Vdc supply, or is removed.

» Ifthe SD function is used you should connect an external potential free SD
contact via the SICP-0002/L3 (see “SICP-0002/L3” on page 722).

» Ifthe SD function is not used an SD link is required (default placed on the CP
backplane).

This SD input is 24 Vdc and galvanically isolated from the internal 5 Vdc (see
Figure 153 on page 247).
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@ Note:

The resistor R on the 24 V input circuit of the SD input in Figure 153 on page 247 limits
the short-circuit current (to 0 V) of the +24 V_sd signal.

The external potential free SD switch is connected via a SICP-0002/L3 cable. For more
details see “SICP-0002/L3” on page 722 and “CPCHAS-0001" on page 87.

Figure 153 SD input schematic
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Watchdog functionality

The Watchdog function in the QPP-0001 monitors the operation and the operating
condition of the processors. The processor operation is monitored by verifying
whether the processors execute all the tasks within a pre-calculated time frame,
which depends on the configuration. The monitored operating conditions include
the data integrity of the processor memory, the (5 V) processor supply voltage and
the (24 V) 10 supply voltage (both undervoltage and overvoltage). If the
Watchdog detects a fault in the operation of the QPP-0001 or its operating
conditions, it will deactivate its outputs and thus deactivates the safety-critical
outputs of Safety Manager, independent of the QPP-0001 status.
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248

The watchdog module monitors system parameters including:

The application loop maximum execution time. This in order to detect if the
process is executing its program correctly and is not looping (hang-up).

The application loop minimum execution time. This in order to detect if the
processor is executing its program correctly and is not skipping program parts.

Data (-bus) differences. This will detect memory errors and processor defects.
5 Vdc level. Overvoltage and undervoltage detection (5 Vdc £ 5%).

24 Vdc level. Overvoltage and undervoltage detection (24 Vdc -20%, +35%).
SD input signal level.

The watchdog also includes the following features:

A 1002D functionality.
The processor has the capability to de-energize the watchdog of the other
(redundant) processor in the Controller chassis.

A (second) watchdog-output for the non-redundant IO modules.

This output is connected in parallel with the (second) output of the other
processor in the Controller chassis. The output is used to energize the
watchdog input of non-redundant IO chassis and will stay ‘high’ as long as at
least one of the processors keeps its (second) output high. If a fault is detected
in a module in the non-redundant IO section, the processors can switch off this
‘second’ watchdog-output and keep the redundant IO modules online.

In order to be able to test all watchdog functions, the watchdog module is
duplicated. The outputs are switched in parallel (‘wired OR’ function) to enable a
trip of one section without losing the watchdog signal to the 10.
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Figure 154 on page 249 and Figure 155 on page 250 show the watchdog section

and watchdog outputs schematics.
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Figure 154 Watchdog section schematic
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Figure 155 Watchdog outputs schematic
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The lower two flip-flops in Figure 155 on page 250 latch the (outgoing 1002D)
commands to de-energize the watchdog (parts) of the (redundant) processor.
These outputs of the (redundant) processor are connected to the (1002D) inputs of
this watchdog (‘1oo2inl’ and ‘1002in2’ in Figure 155 on page 250).

Each WD,;; output can drive 750mA.
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OPP-0001

The following diagnostics are performed by the QPP-0001 module:

QPP-0001 generates an alarm and event when battery voltage drops below the
data retention voltage. The “data retention voltage” is defined as the absolute
minimum voltage needed for a device to correctly maintain the contents of
their RAM circuits. This voltage is standard 2.0 V.

QPP-0001 generates an alarm and event when the battery lifetime expires.

The 5 Vdc voltage ‘too high’ or ‘too low’ will be alarmed.
The 24 Vdc voltage ‘too high’ or ‘too low’ will be alarmed.

The diagnostics on the hardware comparators will detect “stuck-at” and
“shorts between inputs and outputs of the comparators”.

The fault reaction to faults detected in the temperature monitoring function
will result in an alarm, unless the temperature measured by the other Control
Processor differs less then 3 degrees Celsius from a shutdown limit. In the
latter case, an automatic shutdown of the Control Processor is initiated.

Faults detected in the 10 ms base timer function result in automatic Control
Processor shutdown.

The fault reaction on a hardware failure detected by the hardware comparators
of the application processor will result in an alarm to the safety processor,
which initiates a Control Processor shutdown.

The following diagnostics are defined for the BKM-0001 (most electronics for
execution of these functions are located on the QPP-0001):

The BKM-0001 is not placed.
Battery voltage is out of range (too high, too low and open circuit).

The safety processor will have the capability and possibility to indicate a
faulty battery status on the status LED of the BKM-0001.
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Technical data

General Type numbers! 2: FS-QPP-0001 V1.3
FC-QPP-0001 CCV1.3

Operating temperature:
« outside module temperature: —5°C—+70°C (+23°F—+158°F)
+ inside module temperature: —5°C—+70°C (+23°F—+158°F)
Storage temperature: —40°C—+85°C (—40°F—+185°F)
Relative humidity: 10—95% (non condensing)
Approvals: CE, UL, CSA, TUV, FM

Power 24V supply voltage: 24 Vdc —15%—+30%
24 V supply current: max. 25 mA
5 V supply voltage: 5Vde£5%
5 V supply current: max 1.2 A

+24V_sd Output supply voltage: 15—31 Vdc
Output resistance: approx. 1.1 kQ
Short circuit proof: continuous

SD input Voltage (high): 15—32 Vdc
Voltage (low): <4 V (reverse polarity protected)
Input current: approx. 8mA at 24 Vdc

WD,,;; output Output current: 750mA per output

Physical Dimensions: 176 x 88.5 x 212 mm
(Hx Wx D) 6.93 x3.48 x 8.35in
Weight: 1,3 kg

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.

2 Modules with suffix code V1.x or CCV1.x have an improved PCB design. There are no functional
changes.
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QPP-0002

Quad Processor Pack

Description

<<!>>

The Quad Processor Pack (QPP-0002) is the second generation (enhanced
performance) processing module of Safety Manager and is located in the
Controller chassis (see section “CPCHAS-0001" on page 87 or “CPCHAS-0002”
on page 116).

The QPP-0002 is backwards compatible with, and a one-on-one spare part for the
QPP-0001, when installed in Safety Managers running R121 firmware or higher.

Attention

You can only remove or replace the QPP-0002 module safely when the key switch is in
STOP!

A non-redundant Controller contains one QPP-0002 module, a redundant
Controller contains two QPP-0002 modules.

The slot of the Quad Processor Packs within the Controller chassis is
pre-determined (see “Location of Control Processor modules” on page 89).

The Quad Processor Pack (QPP-0002) is the heart of Safety Manager. It controls
all system operations. The QPP-0002 module reads the 1O input signals and
executes the Controller File as created by the user in graphical Functional Logic
Diagrams (FLDs). The results of the Controller File are then transmitted to the
output interfaces. In Safety Manager configurations with a redundant Controller,
the two QPP-0002 modules synchronize their operation through a dedicated
redundant communication link between the two Control Processors. Continuous
testing of the Safety Manager hardware by the QPP-0002 module ensures safe
control of the process as well as extensive system and process equipment
diagnostics.

The QPP-0002 module has two processors and two memory sets. Hardware
data-comparators compare every read and write action of the processors, and trip
the watchdog if any difference in the data is detected. Additional test hardware
enables full testing of the QPP-0002 module to achieve diagnostic coverage
higher than 99%. This allows one QPP-0002 module to run applications up to and
including SIL3 without time limitation. Redundant Controller configurations
result in a 2004D voting architecture.
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Figure 156 the front view of the QPP-0002
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The QPP-0002 has the following components:

two processors running synchronously

flash memory for system and application program

flash memory for backup of system and application program
RAM with battery backup (battery located in BKM-0001)

a redundant communication link with the other Control Processor
RAM for the redundant communication link data

data comparators for the processors and their memory

data exchange with its communication modules

watchdog (fully testable) with:

- minimum and maximum execution time monitor

- memory error handler
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Memory

OPP-0002

- 1002D functionality

- 24V and 5V monitoring

- emergency Shut Down Input (24V)

- two outputs (for non-redundant resp. redundant IO)
+ four IObus drivers
+ diagnostics display
* temperature monitors

e real time clock

The QPP-0002 module has two processors running synchronously during process
control. During an (application-) download they may get out of sync, but after the
download they will re-synchronize.

The processors run the system program (including extensive self tests and
diagnostic routines) and the application program.

The QPP-0002 module has the following on-board memory:
o 2 x 2 Mbyte flash for the system and application program.

* 2 x256 kbyte SRAM with battery backup (for IO, markers, counters, timers
and registers).

* 2 x 512 kilobyte SRAM for data-exchange with the other Control Processor.
* 1 x 16 Mbyte flash for backup of system and application program.

The flash contents can be updated without removing the QPP-0002 from the
Controller chassis.

User interface

The QPP-0002 module has the following features for indicating the Controller
status and allowing the user to start, stop, reset, power-up and power-down the
Control Processor:

» User Interface Display (see page 256)
*  Processor Status Key Switch (see page 258)
« Status LED (see page 259)
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User interface display

Vg

256

Note:

The information on the user display may vary depending on the software version installed
in the QPP.

The QPP module has a user interface display that informs the user of the status of
the Control Processor and all the 1O related to it.

The eight-digit display shows one message at a time, and the user can scroll
between messages with the use of the buttons on the right-hand side of the display
(see Figure 157 on page 256).

Many messages, like diagnostic messages, are divided into sub-messages, called
stages (see Table 39 on page 257). The user interface display automatically
scrolls through these stages within the current message.

When left alone for 30 seconds, the user interface display returns to the default
status message.

Figure 157 the user interface display of the QPP-0001 and the QPP-0002
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Table 39 Messages displayed by the User Interface Display of the QPP module

Scroll |Message Description
Fail Shows the number of diagnostic messages (N)
Frc Shows the number of forced points
IP 2B Shows the details for the selected COM port.
IP 2A If a COM port is configured the display shows:
IP 1B IP address (in two steps); Gateway; Gateway IP

address (in two steps).

IP 1A

Up

Down

If a COM port is not configured the display shows:
Not Config.; Gateway Not Config. (in two steps).

Sys Shows the Controller node number

Vb Shows the battery voltage for this Control Processor
in Volts

Vce Shows the SVDC PSU output voltage for this
Control Processor in Volts

Tmp Shows the temperature for this Control Processor

Date Shows the actual date

Time Shows the actual time

R #version no.#

Shows the software version number

Default status message1

For details see Table 40 on page 258

Diagnostic message N

Slot
Module ID
Message 1

1. Chass
v

Message 2
Error #

SANEN A

Diagnostic message N-1

Slot
Module ID
Message 1

Chass
L

Message 2

1.
2.
3.
4.
5.
6. Error #

Shows the diagnostic messages that apply for this
Controller.

If there are no messages the display shows “Fail 0”.

If there are multiple messages the last 32 messages are
displayed in chronological order. The last message is
shown first.

Select a message with the scroll buttons. When
releasing a scroll button on a diagnostic message the
display scrolls:

* the fault location in two steps (chassis and slot),
« the faulty module in the next step (module ID)
» the message body in two steps (Message 1 & 2)
* the error code in the next step (Error #)

After completing this cycle the display returns to the
default status message.

When selecting another display message with the scroll buttons, the display will always
return to this message after a time-out.
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Table 40 Possible default status messages

Status Message1 Alternating with
Busy with power-on checks PowerUp

Busy synchronizing Sync

Busy loading Loading

Waiting for download to start Waiting

Waiting for download to start Waiting with Flt
Key in IDLE: CP halted Halt

Key in RUN: CP halted due to faults Halt with Flt
Key in RUN: CP ready to start CPReady

Running with faults Running with Flt
Running no faults Running

Loading other CP, or loading own USI Sending

1 A continuously rotating bar or a flashing star on the display indicates that the QPP is operational.

Processor status key switch

The QPP-0002 module contains a processor status key switch that enables the
user to change the Control Processor status. This key is different from the keys of
the key switches on the BKM-0001 module.

Table 41 on page 258 shows the possible statuses of the Processor Status Key
Switch.

Table 41 Positions of the processor status key switch

Processor status key |Description

RUN The Control Processor executes (or is ready to execute) the
Application File.

IDLE The execution of the application program is ended by the
processors.

The current application and memory contents are not affected by
the IDLE state.

The Control Processor is available for loading software.

The watchdog outputs are de-activated by the processor.
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Table 41 Positions of the processor status key switch

Processor status key | Description

STOP The Control Processor is in Hardware Reset. It is not executing
any program.

The watchdog outputs are de-activated.

The IObus drivers are de-energized.

The QPP-0002 has one STATUS LED on the front side of the module.
Table 42 on page 259 shows the possible states of this STATUS LED.

Table 42 LED indicators of the QPP-0002 module

LED Status Description
STATUS |Off The power to the module is down or the Processor Status
Key Switch is set to STOP.
Red One or more hardware errors detected on the module.
Green No hardware errors detected on the module.

The QPP-0002 has a (24 Vdc) emergency Shut Down input.

A low level on the emergency Shut Down input will de-energize the watchdog
outputs independently from the processor. The SD input is available on the
Controller backplane and requires a normally closed (field-)contact.

The SD input is common for both Control Processors. The +24 V_SD-output is
supplied by both QPP-0002 modules, but the input stays operational even if one
of the QPP-0002 modules has no 24 Vdc supply, or is removed.

» Ifthe SD function is used you should connect an external potential free SD
contact via the SICP-0002/L3 (see “SICP-0002/L3” on page 722).

» Ifthe SD function is not used an SD link is required (default placed on the CP
backplane).

This SD input is 24 Vdc and galvanically isolated from the internal 5 Vdc (see
Figure 158 on page 260).
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Vg

Note:

The resistor R on the 24 V input circuit of the SD input in Figure 158 on page 260 limits
the short-circuit current (to 0 V) of the +24 V_sd signal.

The external potential free SD switch is connected via a SICP-0002/L3 cable. For more
details see “SICP-0002/L3” on page 722 and “CPCHAS-0001" on page 87.

Figure 158 SD input schematic
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Watchdog functionality

260

The Watchdog function in the QPP-0002 monitors the operation and the operating
condition of the processors. The processor operation is monitored by verifying
whether the processors execute all the tasks within a pre-calculated time frame,
which depends on the configuration. The monitored operating conditions include
the data integrity of the processor memory, the (5 V) processor supply voltage and
the (24 V) 10 supply voltage (both undervoltage and overvoltage). If the
Watchdog detects a fault in the operation of the QPP-0002 or its operating
conditions, it will deactivate its outputs and thus deactivates the safety-critical
outputs of Safety Manager, independent of the QPP-0002 status.
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The watchdog module monitors system parameters including:

The application loop maximum execution time. This in order to detect if the
process is executing its program correctly and is not looping (hang-up).

The application loop minimum execution time. This in order to detect if the
processor is executing its program correctly and is not skipping program parts.

Data (-bus) differences. This will detect memory errors and processor defects.
5 Vdc level. Overvoltage and undervoltage detection (5 Vdc £ 5%).

24 Vdc level. Overvoltage and undervoltage detection (24 Vdc -20%, +35%).
SD input signal level.

The watchdog also includes the following features:

A 1002D functionality.
The processor has the capability to de-energize the watchdog of the other
(redundant) processor in the Controller chassis.

A (second) watchdog-output for the non-redundant IO modules.

This output is connected in parallel with the (second) output of the other
processor in the Controller chassis. The output is used to energize the
watchdog input of non-redundant IO chassis and will stay ‘high’ as long as at
least one of the processors keeps its (second) output high. If a fault is detected
in a module in the non-redundant IO section, the processors can switch off this
‘second’ watchdog-output and keep the redundant IO modules online.

In order to be able to test all watchdog functions, the watchdog module is
duplicated. The outputs are switched in parallel (‘“wired OR’ function) to enable a
trip of one section without losing the watchdog signal to the IO.
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Figure 159 on page 262 and Figure 160 on page 263 show the watchdog section
and watchdog outputs schematics.

Figure 159 Watchdog section schematic
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Figure 160 Watchdog outputs schematic
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The lower two flip-flops in Figure 160 on page 263 latch the (outgoing 1002D)
commands to de-energize the watchdog (parts) of the (redundant) processor.

These outputs of the (redundant) processor are connected to the (1002D) inputs of
this watchdog (‘1002inl’ and ‘1o02in2’ in Figure 160 on page 263).

Each WD,;; output can drive 750mA.
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Diagnostics

264

The following diagnostics are performed by the QPP-0002 module:

QPP-0002 generates an alarm and event when battery voltage drops below the
data retention voltage. The “data retention voltage” is defined as the absolute
minimum voltage needed for a device to correctly maintain the contents of
their RAM circuits. This voltage is standard 2.0 V.

QPP-0002 generates an alarm and event when the battery lifetime expires.

The 5 Vdc voltage ‘too high’ or ‘too low’ will be alarmed.
The 24 Vdc voltage ‘too high’ or ‘too low’ will be alarmed.

The diagnostics on the hardware comparators will detect “stuck-at” and
“shorts between inputs and outputs of the comparators”.

The fault reaction to faults detected in the temperature monitoring function
will result in an alarm, unless the temperature measured by the other Control
Processor differs less then 3 degrees Celsius from a shutdown limit. In the
latter case, an automatic shutdown of the Control Processor is initiated.

Faults detected in the 10 ms base timer function result in automatic Control
Processor shutdown.

The fault reaction on a hardware failure detected by the hardware comparators
of the application processor will result in an alarm to the safety processor,
which initiates a Control Processor shutdown.

The following diagnostics are defined for the BKM-0001 (most electronics for
execution of these functions are located on the QPP-0002):

The BKM-0001 is not placed.
Battery voltage is out of range (too high, too low and open circuit).

The safety processor will have the capability and possibility to indicate a
faulty battery status on the status LED of the BKM-0001.
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General Type number: FC-QPP-0002 CC V1.0
Operating temperature:
* outside module temperature: -5°C—+70°C (+23°F—+158°F)
* inside module temperature: -5°C—+70°C (+23°F—+158°F)
Storage temperature: —40°C—+85°C (-40°F—+185°F)
Relative humidity: 10—95% (non condensing)
Approvals: CE, UL, CSA, TUV, FM

Power 24 V supply voltage: 24 Vdc -15%—+30%
24 V supply current: max. 25 mA
5 V supply voltage: 5Vde £+ 5%
5V supply current: max 1.2 A

+24V_sd Output supply voltage: 15—31 Vdc
Output resistance: approx. 1.1 kQ
Short circuit proof: continuous

SD input Voltage (high): 15—32 Vdc
Voltage (low): <4V (reverse polarity protected)
Input current: approx. 8mA at 24 Vdc

WD, output | Output current: 750mA per output

Physical Dimensions: 176 x 88.5 x 212 mm
(H x Wx D) 6.93 x 3.48 x 8.35in
Weight: 1,3 kg

1 FC-type modules are conformal coated modules.
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USI-0001

Universal Safety Interface

Description

The USI-0001 communication module handles Ethernet and Serial
communication with external devices, e.g. ExperionTM PKS and Safety Builder. It
is located in the Controller chassis (see section “CPCHAS-0001" on page 87 or
“CPCHAS-0002” on page 116).

Figure 161 on page 266 shows the front view of the USI-0001 module.

Figure 161 Front view of the USI-0001 module
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The main function of communication modules is handling the communication to
and from external devices and other Safety Managers. The USI-0001 has four (4)
independent communication channels. See Table 43 on page 267 for the relevant

details.
Table 43 The communication channels of the USI-0001 module
Channel |Description Connector |Connects to Communication
cable
A 10/100 Mb Ethernet! RJ45 UCOM-HSE CCI-HSE-01
B Communication Channels
C General purpose Serial 10-pins |DCOM-232/485 |CCI-UNI-01
D Communication Channels | AMP

1 The Ethernet interfaces are auto-ranging, they automatically select between 10 and 100 Mb.

Furthermore, the USI-0001 communication module acts as hardware firewall,
protecting the safety functions within Safety Manager.

The module consists of the following items:

A Motorola 8260 communication processor.

EEPROM to store specific module data, such as the two MAC-addresses and
the hardware revision number.

8 Mbyte Flash memory to store the system and application program. The flash
content is copied to SRAM at startup and is executed from there. The flash
content can be updated without removing the USI-0001 from the Controller
chassis.

4 Mbyte Local SRAM (with Error Detecting and Correcting logic) for system
and application program and information.

256 kilobyte shared RAM for data exchange between the USI-0001 and the
Control Processor.

Two dual-speed fast ethernet transceivers

Two general purpose serial communication controller channels.
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LED Indicators

Table 44 on page 268 lists LEDs that are visible at the front side of the USI-0001
module.

Table 44 LED indicators of the USI-0001 module

LED Status |Description

Tx N! Green |Data is being transmitted on channel N*.

Off No data is being transmitted on channel N".

*

Rx N Green |Data is being received on channel N*.

Off No data is being received on channel N

STATUS Green |No hardware errors are detected in the module.

Red One or more hardware errors are detected in the module.

Off Power down or booting

1 N=1,230r4

Reset mechanism

Hot swap

268

The USI-0001 module resets hardware via the following mechanisms:
*  Power-up or power-dip.

» Ifthe Quad Processor Pack (key switch) goes in ‘STOP’ mode.

» If the Quad Processor Pack generates a COMmunication RESet.
The communication channels are reset (go offline) if:

* the module resets, or

» the dedicated watchdog times out.

Note:

A dedicated watchdog has been added to prevent a possible communication lock-out on
the communication lines, if the processor on the USI-0001 gets a fatal error (e.g. program
hang-up or loss of clock).

The USI-0001 module has ‘hot swap’ features.

This means that the module may be placed or removed in a running system. The
application program will not be interrupted by these actions.
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Additional specifications

The USI-0001 module has a galvanic isolation of:

*  2>2.5kVdc between the 5 Vdc and the Ethernet signal.

* > 1.5 kVdc between the Ethernet signal and the casing of the USI-0001.
e > 1.5 kVdc between the 5 Vdc and the casing of the USI-0001.

If a memory error in the USI-0001 module is detected, the Quad Processor Pack
will get an interrupt.

The USI-0001 module has a power-up self-test (diagnostics) phase for testing of
the following components:

*  Processor address- and data registers
* Local RAM

e Shared RAM

* Exception Handling

* Software integrity

Power-up self-tests are required to reduce the risk of defective hardware or
corrupted software being used.
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Technical data
The USI-0001 has the following specifications.

General Type numbers' 2: FS-USI-0001 V1.2

FC-USI-0001 CCV1.2

Operating temperature: |—5°C — +70°C (+23°F — +158°F)

Storage temperature: | —40°C — +85°C (—40°F — +185°F)

Relative humidity: 10 — 95% (non condensing)
Approvals: CE, TUV, UL, CSA, FM
Power 5 V supply voltage: 5 Vde 5%
5V supply current: max 1.2A
Physical Dimensions: 176 x 35.2 x 212 mm (H x W x D)
6.93 x 1.4 x8.35in (Hx W x D)
Weight: 0.7 kg

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.

2 Modules with suffix code V1.1 or CCV1.1 and higher have an improved design. Modules with
suffix code V1.2 or CCV1.2 or higher have an improved ethernet request handle.
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USI-0002

Universal Safety Interface

Description

The USI-0002 communication module handles Ethernet and Serial
communication with external devices, e.g. ExperionTM PKS and Safety Builder. It
is located in the Controller chassis (see section “CPCHAS-0001" on page 87 or
“CPCHAS-0002” on page 116).

Figure 162 on page 271 shows the front view of the USI-0002 module.

Figure 162 Front view of the USI-0002 module
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272

The main function of communication modules is handling the communication to
and from external devices and other Safety Managers. The USI-0002 has four (4)
independent communication channels. See Table 45 on page 272 for the relevant
details.

Table 45 The communication channels of the USI-0002 module

Channel |Description Connector |Connects to Communication
cable

A 10/100 Mb Ethernet' RJ45 UCOM-HSE CCI-HSE-01

B Communication Channels

C General purpose Serial 10-pins |DCOM-232/485 |CCI-UNI-01

D Communication Channels | AMP

1 The Ethernet interfaces are auto-ranging, they automatically select between 10 and 100 Mb.

Furthermore, the USI-0002 communication module acts as hardware firewall,
protecting the safety functions within Safety Manager. It has:

+ enhanced protective capablity,

* more internal memory; this makes it suitable for running multiple demanding
communication protocols in parallel.

The module consists of the following items:
* A Motorola 8260 communication processor.

« EEPROM to store specific module data, such as the two MAC-addresses and
the hardware revision number.

* 8 Mbyte Flash memory to store the system and application program. The flash
content is copied to SRAM at startup and is executed from there. The flash
content can be updated without removing the USI-0002 from the Controller
chassis.

* 8 Mbyte Local SRAM (with Error Detecting and Correcting logic) for system
and application program and information.

* 256 kilobyte shared RAM for data exchange between the USI-0002 and the
Control Processor.

e Two dual-speed fast ethernet transceivers

* Two general purpose serial communication controller channels.
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LED Indicators

Table 46 on page 273 lists LEDs that are visible at the front side of the USI-0002
module.

Table 46 LED indicators of the USI-0002 module

LED Status |Description

Tx N! Green | Data is being transmitted on channel N*.

Off No data is being transmitted on channel N

*

Rx N Green | Data is being received on channel N*.

Off No data is being received on channel N

STATUS Green |No hardware errors are detected in the module.

Red One or more hardware errors are detected in the module.

Off Power down or booting

1 N=1,2,3o0r4.

Reset mechanism

Hot swap

The USI-0002 module resets hardware via the following mechanisms:
*  Power-up or power-dip.

» If the Quad Processor Pack (key switch) goes in ‘STOP’ mode.

» If the Quad Processor Pack generates a COMmunication RESet.
The communication channels are reset (go offline) if:

* the module resets, or

* the dedicated watchdog times out.

Note:

A dedicated watchdog has been added to prevent a possible communication lock-out on
the communication lines, if the processor on the USI-0002 gets a fatal error (e.g. program
hang-up or loss of clock).

The USI-0002 module has ‘hot swap’ features.

This means that the module may be placed or removed in a running system. The
application program will not be interrupted by these actions.
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Additional specifications

The USI-0002 module has a galvanic isolation of:

*  2>2.5kVdc between the 5 Vdc and the Ethernet signal.

e > 1.5 kVdc between the Ethernet signal and the casing of the USI-0002.
* > 1.5kVdc between the 5 Vdc and the casing of the USI-0002.

If a memory error in the USI-0002 module is detected, the Quad Processor Pack
will get an interrupt.

The USI-0002 module has a power-up self-test (diagnostics) phase for testing of
the following components:

*  Processor address- and data registers
* Local RAM

¢ Shared RAM

* Exception Handling

* Software integrity

Power-up self-tests are required to reduce the risk of defective hardware or
corrupted software being used.

Technical data

274

The USI-0002 has the following specifications.

General Type numbers: FC-USI-0002 V1.0

Operating temperature: |-5°C — +70°C (+23°F — +158°F)

Storage temperature: | —40°C — +85°C (—40°F — +185°F)

Relative humidity: 10 — 95% (non condensing)
Approvals: CE; TUV, UL, CSA, FM pending
Power 5 V supply voltage: 5 Vde £5%
5 V supply current: max 1.2A
Physical Dimensions: 176 x 352 x 212 mm (H x W x D)
6.93 x 1.4 x8.35in (Hx W x D)
Weight: 0.7 kg
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BLIND-COM

Dummy communication module

Description

The dummy communication module (BLIND-COM) is placed in COM slots of
the Controller chassis that are not used for actual communication modules
(module USI-0001 or USI-0002).

The purpose of this module is to create a closed and grounded EMC-shield at the
front of the Controller chassis.

Figure 163 on page 275 shows the front view of the BLIND-COM.

Figure 163 Front view of the BLIND-COM
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Technical data
The BLIND-COM has the following specifications:

276

General |Type number: FS-BLIND-COM V1.0
Operating temperature: —40°C—+85°C (—40°F—+185°F)
Storage temperature: —40°C—+85°C (—40°F—+185°F)
Power |None
Physical |Dimensions: 176 x 35.2 x 212 mm (H x W x D)
6.93 x 1.4 x8.35in (Hx W x D)
Weight: 0,5 kg
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BKM-0001

Battery and Key switch Module

Description

The Battery and Key switch Module (BKM-0001) is located in the Controller
chassis (see section “CPCHAS-0001" on page 87 or “CPCHAS-0001" on
page 87 or “CPCHAS-0002” on page 116).

There is only one BKM-0001, even in a redundant Controller chassis.
The BKM-0001 contains the following items:

« Two batteries (one for each Control Processor)

* Force Enable key switch

* Reset key switch

* Three (24 Vdc) general purpose inputs (IN1, IN2, IN3) located on the
Controller backplane, see “Controller backplane CPB-0001"" on page 91).

Figure 164 on page 278 shows the front view of the BKM-0001 module.
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Batteries
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Figure 164 The front view of the BKM-0001 module
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The BKM-0001 module may be placed or removed in a running system. The
application program will not be interrupted by these actions.
Attention

Removal of the BKM-0001 module should only be done with its Force Enable key switch
in the ‘OFF’ position. Extraction of the BKM-0001 module will always remove all forces.

The BKM-0001 module contains non-rechargeable (lithium) batteries that supply
the back-up power to maintain the diagnostic messages and the real time clock on
the QPP modules, in case of a power outage.
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As the batteries are not recharged, the used back-up time is accumulating. The
total back-up time of the lithium cells is approximately 3 months.

If the system is switched off for a longer period (and during transport), the
batteries can be switched off with the battery switch on the module.

It is recommended to replace the batteries every five years and after every
substantial discharge period.

Replacing the batteries requires no special tools.

The side plate of the BKM-0001 module has an opening to enable battery
replacement and battery-switch operation (see Figure 165 on page 279).

Figure 165 Side view of the BKM-0001
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Reset key

Force Enable key off

(transport)

battery switch

When the batteries are disconnected (battery switch in the OFF position) the
status LED will stay red.

Reset key switch

The Reset key switch is used for emptying the diagnostics database and resetting
(starting) the watchdog. Its default position is the OFF position, to which it will

automatically return after setting it in the ON position. You can only remove the
key in the OFF (vertical) position.

The key required for the Reset key switch is a different key than the one for the
Force Enable key switch.
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Reset key switch state Function
OFF No action
ON » The Watchdog signal is reset for both Control

Processors.

» The fault database (diagnostics database) is cleared for
both Control Processors.

Force Enable key switch

The Force Enable key switch is used for enabling or disabling software-controlled
forcing of input and output signals. The key is removable in both positions.

The key required for the Force Enable key switch is a different key than the one

for the Reset key switch.

Force Enable key switch state

Function

OFF Software-controlled forcing of input and output
signals is not possible.
All active forces are removed.

ON Software-controlled forcing of input and output

signals is possible.

Status LED

Table 47 on page 280 lists the possible LED status indications that are visible at
the front side of the BKM-0001 module.

Table 47 LED indicators of the BKM-0001 module

LED Status Description
STATUS |Off The power to the module is down.
Red The battery switch is in OFF position.
One (or both) battery voltage(s) are too low (or fuse is
blown)
Green No battery error is detected.

280 Release 151, Issue 1.0, Revision 1




BKM-0001

Additional functionality

The diagnostics for the BKM-0001 include:
*«  BKM-0001 not placed.
* Battery voltage out of ranges (too high, too low and open circuit).

The BKM-0001 module has a 24V output circuit to power its three general
purpose (24 Vdc) inputs (see Figure 166 on page 281). The inputs require a
contact in the field and will stay operational even if the 24 Vdc of one of the
Control Processors is switched off.

@ Note:

The resistors R on the 24V input circuit in Figure 166 on page 281 limit the short-circuit
current (to 0 V) of the +24V _red signal.

The external potential free switches on IN1, IN2 and IN3 are connected using
SICP-0002/L3 cables. For more details see “SICP-0002/L3” on page 722, and
“CPCHAS-0001" on page 87 or “CPCHAS-0001" on page 87 or “CPCHAS-0002” on
page 116.

Figure 166 24 V input circuits on the BKM-0001 module
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Technical data

The BKM-0001 has the following specifications:

General |Type numbers': FS-BKM-0001 V1.12
FC-BKM-0001 CCV1.1
Operating temperature: —5°C—+70°C (+23°F—+158°F)
Storage temperature: —40°C—+85°C (—40°F—+185°F)
Relative humidity: 10—95% (non condensing)
Approvals: CE, TUV, UL, CSA, FM
Power |24 V supply voltage: 24 Vdc -15%—+30%
24 V supply current: max. 20 mA (out of each 24 Vdc)
typ. 7 mA (shared load on 24 Vdc)
5 VR supply voltage: 5 Vdc + 10%
5 VR supply current: max. 10 mA
+24V_red | Output supply voltage: 14—31 Vdc
Output resistance: approx. 2 x 1.1 kQ (parallel)
Short circuit proof: continuous
Input Voltage (high): 14—35 Vdc
Voltage (low): <7 Vdc (reverse polarity protected)
Input current: 2.3 mA at 24 Vdc
Input filter (IN1): typ. 0.1 ms
Input filter (IN2 & IN3):  |typ. 10 ms
Battery |Make: SAFT
Type3: LS14500CGFG (recommended)
LS14500W (alternative)
Material: Lithium Thionyl Chloride
Voltage: nominal 3.6 V
Capacity: >2 Ah
Size: AA
Operating temperature: —40°C—+85°C (—40°F—+185°F)
Physical |Dimensions: 176 x 352 x 212 mm (H x W x D)
6.93 x1.4x8.35in (Hx W x D)
Weight: 500 g

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters

“CC” preceding the version number.
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2 Version 1.0 modules have a darker blue front plate.
3 Use of specified make and type numbers is necessary to maintain UL approval.
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PSU-240516

Power Supply Unit 24/5 Vdc, 16 A

Description

The PSU-240516 power supply unit converts incoming 24 Vdc to (local) 5 Vdc
and (redundant) 5 Vdc, and is located in the Controller chassis (see
“CPCHAS-0001" on page 87 or “CPCHAS-0001" on page 87 or
“CPCHAS-0002” on page 116).

Figure 167 on page 285 shows the front view of the PSU-240516 module.
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Figure 167 Front view of the PSU-240516 module
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The (local) 5 Vdc output (5V1 resp. 5V2) supplies 5 V to its Control Processor
and the redundant IO modules of its Control Processor. The (redundant) 5 Vdc
output (S5VR) shares the 5 V load of the non-redundant IO modules with the
PSU-240516 of the other Control Processor. All 5 V supply signals are available
on the WdPx connectors of the Controller backplane.

The PSU-240516 module has two independent overvoltage protection circuits.
This makes the module suitable for safe applications without maintenance checks
on regular intervals.

Figure 168 on page 286 shows a schematic diagram of the PSU-240516.
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Figure 168 Schematic diagram of the PSU-240516
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Pin allocation
The back view and pin allocation of the PSU-240516 module are as follows:

d—L—1 7
o z4 Earth

l m 4 d6  Supply 24 Vdc in
6 m ] 8 z8 Supply 0 Vdc in
0 mm d10

— [ 12 z12
14] [ di4

o] m 16 z16 Supply 0 Vdc out
18 mm 0 dI8 Supply 0 Ve out
292 m — 720 Supply 0 Vdc out

] m 24 d22 - sense
26 m o 724 + sense
2 mm 28 d26 Supply 5 Vdc out (5Vx)

m 32 728 Supply 5 Vdc out (5Vx)
d30 Supply 5 Vdc out (5VR)

il

z32 Supply 5 Vdc out (5VR)

Status LED

Table 48 on page 287 lists the possible LED status indications that are visible at
the front side of the PSU-240516 module.

Table 48 LED indicators of the PSU-240516 module

LED Status | Description
STATUS |Off | The (24 Vdc) power on the module is down or too low.
Red |The 5 Vdc output level is too low.

Green | The 5 Vdc output level is within range.
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7 — Control Processor modules

Additional functionality

The PSU-240516 module has a galvanic isolation of:

e 2>2.5kVdc between the 24 Vdc input and the 5 Vdc outputs.

*  >1kVdc between the 24 Vdc and the casing of the PSU-240516.

* > 1.5kVdc between the 5 Vdc outputs and the casing of the PSU-240516.

Technical data
The PSU-240516 has the following specifications.

288

General Type number! 2: FS-PSU-240516 V1.1
FC-PSU-240516 V1.1
Operating temperature: |-5°C—+70°C (+23°F—+158°F)
Storage temperature: —40°C—+85°C (40°F—+185°F)
Relative humidity: 10—95% (non condensing)
Approvals: CE, TUV, UL, CSA, FM
Power 24 V supply voltage: |24 Vdc —15%—+30%
24 V supply current: <6 A at 24 Vin (16 A load)
<7 A at20.4 Vin (16 A load)
Inrush current: <5 Aat24 Vin
5V _load: min. 0.5 A
max. 16 A
5 VR load: max. (16 A—5V_load)
Hold-up time: <1lms
Physical Dimensions: 176 x 35.2 x 212 mm (H x W x D)
6.93 x 1.4 x8.35in (Hx W x D)
Weight: 0,85 kg

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.

2 Modules with suffix code V1.1 contain modified components. There are no functional changes.
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Input modules

This chapter describes the input modules that are available for Safety Manager.

The following input modules are described:

input module see

SDI-1624 Safe digital input module (24 Vdc, 16 channels) page 293

SDI-1648 Safe digital input module (48 Vdc, 16 channels) page 298

SAI-0410 Safe analog input module (4 channels) page 303

SAI-1620m Safe high-density analog input module (16 page 309
channels)

SDIL-1608 Safe loop-monitored digital input module with page 313
earth fault monitor (16 channels)

For related input converter modules, see “Input converter modules” on page 321.

For related FTAs, see “Field Termination Assembly modules” on page 499.

Safety Manager Hardware Reference

289



8 — Input modules

General info about input modules

General

All input modules are standard European size (100 x 160 mm) instrument
modules. The width of the module front is 4 TE =4 HP (20.32 mm, 0.8 in), which
is one slot in a standard 19 inch IO chassis.

Each input module is connected to the horizontal 10 bus (IOBUS-HBS or
IOBUS-HBR) via a flatcable, which extends from the module front.

Digital input modules have status LEDs for each input channel. The LEDs are
located in the module front, below the flat cable.

Figure 169 Front of a digital input module

Flatcable to
horizontal 1/0 bus

L~
/' g 3
o 3
o 2
Leds for g 2
) s/

- ./ o
status < .
- . . o 10
indication 3 1
o 12
0o 13
g
\, o 18

Grip with typenumber

There are digital input modules for 24 Vdc, 48 Vdc and Namur signals. The
modules are powered with 5 Vdc for circuits associated with the horizontal bus
logic, and with 24 Vdc or 48 Vdc for the circuits associated with the input signals.
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General info about input modules

There are analog inputs for 0—20 mA, 0—5 V and 0—10 V field signals. These
field signals can be converted to the required input voltage of the input modules
(such as 0—2 V or 0—4 V) by using an FTA or an input converter module.

Input Modules

Address

Input modules have galvanic isolation between 5 Vdc circuitry and field inputs.
They are fitted with a male connector according to DIN 41612, type F, with the d,
(b) and z rows in use.

The following items terminate on the chassis connector:

* 5 Vdc internal power supply

* 24 Vdc or 48 Vdc internal power supply

* 24 Vdc or 48 Vdc external power supply (if needed)

*  Wiring for the input signals

The 5 Vdc signals are physically separated from the IO connections and supply.

The following DC supply voltage ranges apply to ensure correct operation of the
Safety Manager modules:

* 110 Vdc: +25% / -15%
* 48 Vdc: +15% / -15%
e 24 Vdc: +30% / -15%

Notes:
1. If it cannot be guaranteed that the DC power supplied to Safety Manager remains
within the above ranges, additional voltage monitoring is required.

2. It is assumed that the 24Vdc Plant power fed to the SM Controller is uninterrupted. If
not, means should be provided to avoid power dips at the 24Vdc lines to the
SM Controller.

3. When using Plant power, the Plant power supply must fulfill the requirements as laid
down in IEC 61010 or IEC 60950.

The address of an input module is determined by the modules slot in the 10
chassis. This means that input modules have no jumpers or switches for setting
the address. Each input module can be replaced by any module of the same type.
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8 — Input modules

Replacing an input module

292

Input modules can be replaced with power switched on. Depending on the input
signal function and the system IO configuration, process operation may be
affected.

When removing an input module, first disconnect the flat cable from the
horizontal IO bus (IOBUS-HBS or IOBUS-HBR), loosen the screws, and
carefully slide the module out of the chassis.

When placing an input module into the chassis, carefully push it into the slot until
it is flush with the chassis, fasten the screws, then connect the flatcable to the
horizontal 10 bus (IOBUS-HBS or IOBUS-HBR).
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SDI-1624

SDI-1624

Safe digital input module (24 Vdc, 16 channels)

Description

The safe digital input module SDI-1624 has sixteen 24 Vdc digital input
channels. The input stage of the module is of a ‘fail-to-safe’ nature. This means
that a component failure results in a de-energized input signal to the processor,
which is the safe condition in a normally energized system.

The remaining logic circuitry on the module is completely covered by the self-test
functions of the system. Within the configured Diagnostic Test Interval, the
modules are tested for:

* Ability to receive logic level ‘0’ signals

» Ability to receive logic level ‘1’ signals

* Crosstalk between inputs

The 24 Vdc out pin is a current limited output, intended for energizing the

(redundant) inputs via a field contact.

Figure 170 Schematic diagram for connection of inputs to the SDI-1624 module

A @8 !
24 Vdc int. )24 vde int.

432,232
24 Vdc ext )24 Vdc ext

d28,z28

F I >24 Vdc out
Q di12

d10,z10 ; 0V out

z8,d30,z30 ov
COMMON 0O Vdc P
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8 — Input modules

Pin allocation

The following overview contains the back view and pin allocation of the
SDI-1624 module connector:

d b oz d2
1l a4
dé
ds
d1o
di2
di4
die
dis
d20
d22
d24
) d26
\_U d28

d30

d32

32

Connection examples

b2 GND

Supply 24 Vdc int.
0 Vdc out

IN1

IN3

INS5

IN7

IN9

IN 11

IN 13

IN 15

24 Vdc ext. out
Supply 0 Vdc
Supply 24 Vdc ext.

z2

z4

z6

z8

z10
z12
z14
716
z18
720
722
724
726
728
z30
732

5 Vdce

Supply 0 Vdc
0 Vdc out

IN2

IN4

IN 6

IN8

IN 10

IN 12

IN 14

IN 16

24 Vdc ext. out
Supply 0 Vdc
Supply 24 Vdc ext.

The figures below show a number of connection examples for the safe digital
input module SDI-1624.

@ Note

The 24 Vdc (internal) supply must be connected to prevent fault detection during self-test.
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SDI-1624

Figure 171 Connection example of SDI-1624 module to FTA for both non-redundant and redundant

IO configurations

FIELD TERMINATION ASSEMBLY

=

SYSTEM CABLE

1/0 BACK—PLANE CONNECTOR (CNx)

3 33 32 29 28 25 24 21 20 17 16 13 12 9 8 5 40 37 4 1‘
d12 712 di4 714 d16 716 dig z18 d20 220 d22 222 d24 224 d26 226 dio z10 d28 228
IN IN2 IN3 IN4 INS IN6 IN7 IN8 IN9 IN10 INT1 IN12 IN13 INT4 IN15 IN1B —Qut —Out +0ut +0ut
FS—SDI-1624 16—CHANNEL DIGITAL INPUT MODULE 24 VDC FS
- +INT - +EXT +EXT
zt di z30 430 z32 d32
(0 006) {0000)
24 Vdc int 24 Vdc ext

Figure 172 10 connection example of SDI-1624 module for non-redundant 10 configurations

24 vdc ext (aut)

4<»<>:[<>«>—
4<>-@l[<r-<>—

212

4(»@‘[@«%
4<><<>IL%<>7
4(}<{7:[(¥<<>f
4(}‘«0‘“%}'4%
4<}.{>JI@.<>—
4<>-<>IL>-<<>7
4<y-<>ﬂ<r<>f
0 ﬂﬂo <—

4<}-@JIG.<>—
4<>-ﬁlo«<>f

40-@}10‘@—

di4
IN3

:
-

IN2

FS—SDI-1624

214
N4

d16
IN5

216
ING

d18
IN7

218
INg

920
INg

220
INTO

N4<-]:0<>7
N >0 o<

a22
INTH

222
INTZ

924

N3 N4

16—CHANNEL DIGITAL INPUT MODULE 24 VDC FS

226
INt6

910
—out

210
—out

d28
+0ut

228
+0ut

= HEXT +EXT

230 d30 232 d32

O

JRCE

)

24 Vdc

int

24 Vdc ext

Figure 173 10 connection example of SDI-1624 module for redundant 10 configurations

24 Vde ext (out)

»«ol(rw—

y-«ol[o‘w—

y-@l[@.<>—

)—-ﬁﬂo—<<>—

}-@I[G‘{)i

y-ol&<{>—

y-ol(rw—

y«zﬂo‘w—

)—-ﬁJIo«{)—

y-«)ﬂc%{)—

y<@l&<{>—

yﬂﬂﬂo‘w—

y-@ﬂo‘@—

y-oﬂo‘ﬂ—

f-@JIcr<<>—

y<@l&<{>—

—
v

S

—
—

e

—
—
e

—

}.

—
41z 712 14 214 416 716 418 218 020 220  d22 22 d24 224 d%6 226 410 210 dz8 728
INT IN2 IN3 N4 IN5 IN8 IN7 IN8 N INtO NP1 N2 INT3 INt4 INIS IN1B —Out  —Out  +Out  +Out
FS—SDI-1624 16—CHANNEL DIGITAL INPUT MODULE 24 VDC FS
- #INT - = +EXT 4EXT
d 730 d30 232 d32

s

JRCE

/

24 Vdc
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8 — Input modules

Hazardous locations (FM 3611)

The SDI-1624 module can also be used in non-hazardous areas for
non-incendiary field circuits to Division 2 locations in compliance with FM 3611
(Class I, Division 2, Groups ABCD,; Class II, Division 2, Groups FG). For more
details, see the FM Approval Guide EP-SM.6287.

24 Vdc Output current limiting

The 24 Vdc Out provides power to the switching elements. This transistor output
has an electronic current-limiting circuit. If the output is overloaded or shorted, it
goes into current limit for a brief period of time (several milliseconds), supplying
at least the specified maximum current. If the overload or short-circuit persists,
the output switches off for several hundred milliseconds, and tries again.

Figure 174 24V output overload / short-circuit behavior

S L

550mA [~ 4= === e |

output
current

on
overload

off
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Technical data

The SDI-1624 module has the following specifications:

SDI-1624

General Type numbers': FS-SDI-1624 V1.0
FC-SDI-1624 CCV1.0
Approvals: CE, TUV, UL, CSA, FM
Space requirements: 4 TE, 3 HE (=4 HP, 3U)
Power Power requirements: 5 Vdc, 8 mA
24 Vdc int., 110 mA
24 Vdc ext., 110 mA (input currents)
Ripple content (on 5 Vdc): < 0.5 Vp-p (0—360 Hz)
Input Number of input channels: 16
Maximum input voltage: 36 Vdc
Input current: 7 mA at 24 Vdc
Input HIGH: > 15 Vde
Input LOW: <9Vdc(I<2mA)
Input delay: Typically 10 ms
Output Type 24 Vdc solid state, short circuit proof
Maximum current 450 mA (see Figure 174 on page 296)
Max. load capacitance 32 uF
Voltage drop < 1.5V at450 mA
Key coding (See section “Key coding” on page 17)
Module connector code:
- Holes A5,C5
Chassis connector code:
 Large pins ‘AS, C5

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.
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SDI-1648

Safe digital input module (48 Vdc, 16 channels)

Description

The safe digital input module SDI-1648 has sixteen 48 Vdc digital input channels.
The input stage of the module is of a ‘fail-to-safe’ nature. This means a
component failure will result in a de-energized input signal to the processor,
which is the safe condition in a normally energized system.

The remaining logic circuitry on the module is completely covered by the self-test
functions of the system.

Within the configured Diagnostic Test Interval, the modules are tested for:
» Ability to receive logic level ‘0’ signals

* Ability to receive logic level ‘1’ signals

* Crosstalk between inputs

The 48 Vdc out pin is a current limited output intended for energizing the

(redundant) inputs via a field contact.

Figure 175 Schematic diagram for connection of inputs to the SDI-1648 module

48 Vdc int. D

432,232
48 Vdc ext. ) 48 Vdc ext

d28,z28

A

z12

|
d10,z10 ;O\/ out

z8,d30,z30 : av

COMMON O Vdc "
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Pin allocation

SDI-1648

The following overview contains the back view and pin allocation of the
SDI-1648 module connector:

dbz d2
1l

d6

ds

| d1o

! d12

: di4

: dl16

[ d18

|

|

|

|

|

|

20
22
d24
426
L] aos
d30
32

32

Connection examples

Supply 48 Vdc int.

0 Vdc out
IN1

IN 3

IN 5

IN7

IN9

IN 11

IN 13

IN 15

48 Vdc ext. out
Supply 0 Vdc

Supply 48 Vdc ext.

b2 GND

z2

74

z6

z8

z10
z12
z14
z16
z18
720
z22
724
726
728
z30
732

5 Vde

Supply 0 Vdc
0 Vdc out

IN2

IN4

IN 6

IN 8

IN 10

IN 12

IN 14

IN 16

48 Vdc ext. out
Supply 0 Vdc
Supply 48 Vdc ext.

The figures below show a number of examples of connections for the safe digital

input module SDI-1648.
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Figure 176 Connection example of SDI-1648 module to FTA for both non-redundant and redundant
10 configurations

‘ FIELD TERMINATION ASSEMBLY ‘

% SYSTEM CABLE

1/0 BACK—PLANE CONNECTOR (CNx)
3% 33 32 29 28 25 24 21 20 17 16 13 12 9 8 5 40 37 4 1

di2 712 dl4 z14 dig z16 dis z18 d20 220 d22 222 d24 724 d26 226 dto z10 d28 228
IN1 IN2 IN3 IN4 INS INB IN7 IN8 IN9 IN1O INTT INTZ INT3 INT4 IN15 IN16 —Out —Out +0ut +0ut
FS—SDI-1648 16—CHANNEL DIGITAL INPUT MODULE 48 VDC FS
E— S aET aExT
zt di z30 d30 232 d32
& O O O O ] & O O O O ]
48 Vdc int 48 Vdc ext

Figure 177 10 connection example of SDI-1648 module for non-redundant IO configurations

48 Vdc ext (out)

> oﬂc» -
4(%{)]:0»-{)—
r‘o]x}-x)—
> «oJI(} “<>—

4()-«310-4)—
4(»@]10-{)—
4<>‘<>JI<}-<>—
4<»«<>JI&«>—
4(}40104)—
4{}4@]*0%)—
4<}.@I[<}-<)—
4<r‘<>]*<}-<>—
4<»«<>JI&«>—
4<><<>JIO-<)—
4{)«@10-{)—
4{},0]\0_{)7

di2 712 di4 z14 a6 z16 di8 z18 d20 220 d22 222 d24 224 d26 226 dfo z10 d28 228
INY IN2 IN3 IN4 INS INB IN7 INB INS INTD INTT IN12 INT3 INT4 INTS IN16 —0ut —Out +0ut +0ut
FS—SDI-1648 16—CHANNEL DIGITAL INPUT MODULE 48 VDC FS
- +INT - —  +EXT +EXT
28 dt z30 d30 232 d32
(o 00d) {00d3)
48 Vdc int 48 Vdc ext
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SDI-1648

Figure 178 10 connection example of SDI-1648 module for redundant 10 configurations

48 Vdc ext (out)

> oﬂ&-<>—
> OJIQ-<>—
> @JIQ-<>—
> 0ﬂ0-<>—
> oﬂo <—
> oﬂ(}<<>—
> «oﬂ(}-<>—
> oJL}«)—
> OJL}«)—
> OI[G-*()i
> oﬂcy-<>—
> oﬂ0-<>—
> OJIQ-<>—
> oﬂo«)—
> ol[o <>—
> oﬂo«)—

SHEEE NN

a1z 212 aia 214 d16 216 a18 218 a20 220 622 222 a24 224 426 226 a1 210 a28 228
INt IN2 IN3 IN4 IN5 N6 IN7 IN8 IN9 INTO N1 INIZ INT3 IN14 INT5 NtE —Out  —Out  +Out  +Qut

FS—SDI-1648 16—CHANNEL DIGITAL INPUT MODULE 48 VDC FS

e
ara
ara
-
e

'
ara

!

'

—  +INT — = HEXT +EXT
8 d 230 d30 232 d32

{o00d) (00d0o)

48 Vdc int 48 Vdc ext

@ Note

The 48 Vdc (internal) supply must be connected to prevent fault detection during self-test.

48 Vdc output current limiting

The 48 Vdc Out provides power to the switching elements. This transistor output
has an electronic current-limiting circuit. If the output is overloaded or shorted, it
goes into current limit for a brief period of time (several milliseconds), supplying
at least the specified maximum current. If the overload or short-circuit persists,
the output switches off for several hundred milliseconds, and tries again.

Figure 179 48V output overload / short-circuit behavior
<N e T e —Tx —>

wWmA - — — 4 — — — = 4 - — — = |F - = = = — — — — — — -

outpu
current

on
overload

off
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Technical data

302

The SDI-1648 module has the following specifications:

General Type numbers! 2: FS-SDI-1648 V1.1
FC-SDI-1648 CCV1.1
Approvals: CE, TUV, UL, CSA
Space requirements: 4 TE, 3 HE (=4 HP, 3U)
Power Power requirements: 5 Vdc, 8 mA
48 Vdc int., 45 mA
48 Vdc ext., 75 mA (input currents)
Ripple content (on 5 Vdc): < 0.5 Vp-p (0—360 Hz)
Input Number of input channels: 16
Maximum input voltage: 70 Vdc
Input current: 4 mA at 48 Vdc
Input HIGH: >30 Vde
Input LOW: <16 Vdc (I<1.1 mA)
Input delay: typically 10 ms
Output Type 48 Vdc solid state, short circuit proof
Maximum current 200 mA (see Figure 179 on page 301)
Max. load capacitance 20 uF
Voltage drop < 1.5V at200 mA
Key coding (See section “Key coding” on page 17)
Module connector code:
- Holes ’A13, 29
Chassis connector code:
 Large pins ’A13, C29

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.

2 Modules with suffix code V1.1 or CCV1.1 and higher have an improved designed. There are no
functional changes.
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SAI-0410

SAI-0410

Safe analog input module (4 channels)

Description

The safe analog input module SAI-0410 has four 0—2 V analog input channels.
The analog inputs have a common 0 V connection, but are galvanically isolated
from the 24 Vdc and 5 Vdc.

Analog inputs can be used either actively (with each input having a separate
26 Vdc > 20 mA short-circuit protected output) or passively (the supply being
directly connected to the transmitter).

The SAI-0410 input stage has a high input impedance. It can therefore connect

two SAI-0410 modules in parallel. The inputs require an analog input converter
module BSAI-04x or BSDIL-0426 (see section “BSAI-04x + BSDIL-0426 on
page 324).

Note

Inputs require an analog converter module (BSAI-04x or BSDIL-0426). The SAI-0410
module can therefore only be used in combination with an 10 backplane in the chassis.

The analog input module scans analog inputs, 26 V output voltages, the internal
supply voltages, and a reference voltage generated by a D/A converter. This D/A
converter generates several reference voltages, which are used to test the analog
input module completely. The self-test includes a leakage test of the input filter,
as this could influence the accuracy of the analog input value.

Figure 180 Schematic diagram for connection of inputs to the SAI-0410 module

I I
I FS—=BSAI-04x or!
| I

| FS—BSDIL-0426

ROy —

! A
I ’ 26
78
: \‘ DC——< z 0 Vdc
D +in | |
| [ M A |
: Q 0-2v # U _r _r T
| | | X D ot ot |
- I I I
D n | | |
e evice I I I I
Field device | PELLEES Test A g |
active or passive | G ) D — I
mA or Volts ! | |
I I I
I I I
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V¢

Within the configured Diagnostic Test Interval, the analog inputs are tested for:
* Absolute accuracy

* Correct conversion over full range

* Cross talk between inputs

*  Output voltage of the 26 Vdc outputs

The 26 Vdc outputs are generated by the DC/DC converter and stabilized at
26 Vdc. They are therefore not affected by the voltage of the incoming 24 Vdc.

Note

The available output current is at least 21 mA. If the transmitters require a higher supply
current, the input channels must be used in passive mode (= external supply).

Analog input ranges for Safety Manager

304

Table 49 on page 304 provides an overview of the analog input ranges for Safety
Manager, and of the way SAI-0410 module can be used for each range.

Table 49 Overview of analog inputs for Safety Manager

0(4)—20 mA Internal power SAI-0410 + BSAI-0420mI
0(4)—20 mA External power SAI-0410 + BSAI-0420mE
0(1y—5V External power SAI-0410 + BSAI-0405E
02)—10V External power SAI-0410 + BSAI-0410E
Loop-monitored digital input SAI-0410 + BSDIL-0426

Other analog input signals, such as thermocouple or PT-100, can only be used
after conversion to one of the analog input ranges that Safety Manager can
handle.
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Pin allocation

SAI-0410

The following overview contains the back view and pin allocation of the
SAI-0410 module connector:

db z d2
]
do
d8
d10
di12
d14
d16
d18
d20
d22
d24
u d26
\—U d28

d30

d32

32

Supply 24 Vdc int.
(IN1-)
26 Vdc 1
ovi

IN 2

(IN 2+)
(IN 3-)
26 Vdc 3
ov3

IN 4

(IN 4+)

b2 GND z2
74
z6
z8
z10
z12
z14
716
z18
720
z22
724
726
728
z30
732

5 Vde

Supply 0 Vdc
(IN 1+)
IN1
0ov2

26 Vdc 2
(IN 2-)
(IN 3+)
IN3
0v4

26 Vdc 4
(IN 4-)
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Connection example

Figure 181 on page 306 shows a connection example for the SAI-0410 safe
analog input module.

Figure 181 Connection example of SAI-0410 module to FTA for both non-redundant and redundant
10 configurations

FIELD TERMINATION ASSEMBLY

% SYSTEM CABLE

1/0 BACK—PLANE CONNECTOR (CNx)
37 40 24 21 17 20 4 1

210 dio dis 218 220 d20 d28 228
+ln1 —In1 +In2 ~In2 +In3 ~In3 +In4 ~In4

FS—BSAI-04x or FS—BSDIL-0426

nc diz z12  di4  nc nc z16  di6 214 nc nc d22 222 d24 nc nc 226  d26 224 nc
26Vde  In 1 0O V1 26Vde In2 OV 2 26Vdc In3 0V3 26Vdc In 4 Q V4
FS—SAI-0410 4—CHANNEL ANALOG INPUT MODULE FS
—  HINT
28 d8

Qv1, 0V2, 0V3 and 0V4 are galvanically connected on the pcb.

gO OOO;

24 vdc int

Hazardous locations (FM 3611)

The SAI-0410 module can also be used in non-hazardous areas for
non-incendiary field circuits to Division 2 locations in compliance with FM 3611
(Class I, Division 2, Groups ABCD,; Class 11, Division 2, Groups FG). For more
details, see the FM Approval Guide EP-SM.6287.

306 Release 151, Issue 1.0, Revision



Calibration

SAI-0410

The SAI-0410 module has potentiometers for calibration purposes (P1, P2, P4,
P5). To calibrate the module, you need to use the ‘View Safety Manager system
and process status’ program, an external calibrator, an extender module and an
extender flat cable.

Figure 182 Location of potentiometers on SAI-0410 module

©
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Technical data
The SAI-0410 module has the following specifications:

General | Type numbers' : FS-SAI-0410 V1.0
FC-SAI-0410 CCV1.0
Approvals: CE, TUV, UL, CSA, FM
Space requirements: 4 TE, 3 HE (=4 HP, 3U)
Power Power requirements: 5 Vdc, 30 mA
24 Vdc, 175 mA +25 mA for each active input
Input Number of input channels: |4
Input specification (V): 0—2 Vdc
Input resistance: > 100 kQ

Loop powering: 26 Vdc (£1 V for 0.2 mA <1<20 mA),

short-circuit protected

Loop current limit: > 21 mA solid state

A/D converter: 12-bit

Inaccuracy: <0.75%

Absolute max. input signal: |+ 5 Vdc

Key coding | (See section “Key coding” on page 17)

Module connector code:

« Holes ’AS, C17
Chassis connector code:
» Large pins ’AS, Cl17

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.
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SAl-1620m

Safe high-density analog input module (16 channels)

Description

The analog input module SAI-1620m has sixteen analog inputs (0—4 V) and an
external voltage readback input (0—4 V). The sixteen channels are safe (safety
class SIL3, in compliance with IEC 61508) and have an isolated analog 0 V
common to all sixteen channels.

The field signals for the analog inputs of the SAI-1620m module need to be
converted from 0—20 mA to a level suitable for the SAI-1620m module.

You can perform this conversion in two ways:

e On the field termination assembly module TSAI-1620m, TSHART-1620m,
TSGAS-1624 or TSFIRE-1624

* Analog input conversion module BSAI-1620mE, located on programming
connector (P,) on the back of the 10 backplane in the 19-inch chassis.

Analog input signals, such as thermocouple or PT-100, can only be used after
conversion to 0(4)—20 mA with a dedicated converter (and an TSAI-1620m or
BSAI-1620mE module).

Figure 183 Schematic diagram for connection of inputs to SAI-1620m module

I
16—channel 1 FS—SAI-1620m !
FTA ﬂ‘ 0.4V

CH1 G
°

Field device !

N N
| +
=3 5
o
3
5 ¢
2 &
aw
< C
p=
(W)

I
I I
I I
LoV o oV Test A A
active or passive D G D) D |~
0(4) ~ 20mA I | |
I I I
: Shield - [
\ 1 TS T T TTT T
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The self-test of the module, which is controlled by the SM Controller, checks:

* Absolute accuracy

* Correct conversion over the full range

¢ Crosstalk between inputs

e Channel input filters

+ Internal supply voltages

Pin allocation

The following overview contains the back view and pin allocation of the
SAI-1620m module connector:

dbz 42
ﬂ d4
deé
d8
d1o
d12
d14
d16
dig
d20
d22
d24
d26
d28

L] 30

d32

32

Connection examples

b2 GND

Int. 24 Vdc supply
Analog ground
IN 1

IN3

INS

IN7

IN9

IN 11

IN 13

IN 15

Analog ground

z2

z4

76

z8

z10
z12
z14
z16
z18
720
722
724
726
728
z30
732

5 Vdc

Int. 0 Vdc supply
Analog ground
IN2

IN 4

IN6

IN 8

IN 10

IN 12

IN 14

IN 16

Readback external power

Figure 184 on page 311 and Figure 185 on page 311 show typical connection
examples for the SAI-1620m module.
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Figure 184 Connection example of SAl-1620m module to FTA

‘ FIELD TERMINATION ASSEMBLY ‘

% SYSTEM CABLE

1/0 BACK—PLANE CONNECTOR (CNx)
40 37 36 33 32 29 28 25 24 21 20 17 16 13 12 9 8 5 4 1

a0 210 @12 212 a4 214 dls 216 418 18 d20 220 d22 222 d24 224 426 226 428 228
ov ov. N N2 N3 N4 N5 NS N7 N8 NS INIO Nl INIZ NI N4 INIS NG OV RB Vext
FS—SAI-1620m 16—CHANNEL ANALOG INPUT MODULE 0-4V FS
-
8 a8
; o O ;
24 Vdc int

Figure 185 Connection example of SAl-1620m module with signal converter BSAI-1620mE

‘ FIELD TERMINALS ‘

% SYSTEM CABLE

1/0 BACK—PLANE CONNECTOR (CNx)
40 37 36 33 32 29 28 256 24 21 20 17 16 13 12 9 8 5 4 1

‘ ov ov INT IN2 IN3 IN4 INS IN6 IN7 INB INg INTO INIT O INIZ INI3 INI4 INISINT6 OV RB Vext

FS—BSAI-1620mE

910 210 a12 212 a1x 214 d16 216 CIE] 218 920 220 d22 222 dz4 224 a26 226 928 228
ov ov INT IN2 IN3 IN4 IN5 IN6 IN7 INB INg INTDINIT O INIZ NS INI4 NS INTE

FS—SAI=1620m 16—CHANNEL ANALOG INPUT MODULE 0—-4V FS

24 Vdc int

Hazardous locations (FM 3611)

The SAI-1620m module can also be used in non-hazardous areas for
non-incendiary field circuits to Division 2 locations in compliance with FM 3611
(Class I, Division 2, Groups ABCD; Class II, Division 2, Groups FG). For more
details, see the FM Approval Guide EP-SM.6287.
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Technical data
The SAI-1620m module has the following specifications:

General Type numbers! 2: FS-SAI-1620m V1.1
FC-SAI-1620m CC V1.1
FA-SAI-1620m CA V1.1
Approvals: CE, TUV, UL, CSA, FM
Space requirements: 4 TE, 3 HE (=4 HP, 3U)
Power Power requirements: 5Vdc, 35 mA
24 Vdc, 35 mA
Input Number of input channels: 16
Input range: 0—4.1V
Input resistance: >1MQ
A/D converter: 12-bit
A/D converter inaccuracy: +1LSB
Module inaccuracy: <0.25%
Absolute max. input signal: +36 Vdc
Cross talk between channels: > 60 dB3
External voltage read back:
* range 0—4.1V
* input resistance typically 1 MQ

Key coding (See section “Key coding” on page 17)

Module connector code:

« holes ’AS, C25

Chassis connector code:

* large pins ’AS, C25

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.
FA-type modules can be used to connect to devices in explosive atmospheres, conform to the
ATEX guidelines in the Safety Manager TUV EExn Approval Manual (PM.MAN.8183). ATEX
approved modules have the letters “CA” preceding the version number.

2 Modules with suffix code V1.1 or CCV1.1 and higher have an improved design. There are no
functional changes.

3 Cross talk is defined as follows: A step response on one channel from 0—100% v.v. shall not
influence any other analog input channel beyond its two least significant bits (LSBs), i.e. 20 * log
(4 14096).
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SDIL-1608

Safe loop-monitored digital input module with earth fault monitor (16 channels)

Description

The SDIL-1608 digital input module has sixteen channels for either loop-
monitored loops or status signals derived from proximity switches, as set in
DIN 19234 (NAMUR). The module also supports monitoring of earth faults that
occur within these sixteen loops.

The SDIL-1608 module can be used in applications up to SIL 3, in compliance
with IEC 61508.

The power for the connected field devices is supplied by an on-board DC/DC
converter common to all sixteen channels.

LEDs on the front of the module indicate the status of the channel, loop and
module diagnostics.

The input of proximity switch signals to the SDIL-1608 module needs to be
converted to a level that is suitable for the SDIL-1608 module. To enable this
conversion, you need to place the signal converter module BN-1608 or BSN-1608
on programming connector P, on the back of the IO backplane in the 10 chassis.

Figure 186 Schematic diagram for connection of inputs to SDIL-1608 module

' FS—BN-1608 ' ‘ ‘
: or : : FS—SDIL-1608 :
'FS—BSN- 1608 ! |
e By 4
I I I
I I I
0...8V

| ot ¢ >
>m— H § —— M

field ! H S Y Level

device : CHIB — . Detector
| | |
| ov C dov Test
| | | Levels
I I I
| | |
I I I
Eorth of Earth o Earth ’—‘—‘— joe
1/0 Back—plane S
I | —
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Self-test

The self-test of the module, which is controlled by the SM Controller, includes:

* Functional tests of the various trip levels applied
* Channel independence

* Monitoring of supply voltage to input devices

» Earth connection

e Used supply voltages

Field devices

Different types of field devices can be connected to the SDIL-1608 channels,
depending on the signal converter that is used, as shown in Table 50 on page 314.

Table 50 Connection of field devices

. EETY
(non-ferrometal sensing)

Type of field signal Used converter type
BN-1608 BSN-1608

Dry contacts with line monitoring function' Yes Yes

Dry contacts without line monitoring function Yes Yes?

Proximity switches according to DIN 19234 (NAMUR), for |Yes No

example Pepperl+Fuchs (P+F) N-series

Pepperl+Fuchs (P+F) SN-series safe proximity switches No Yes

(ferrometal sensing)3

Pepperl+Fuchs (P+F) SIN-series safe proximity switches |No Yes

1 This requires a line terminator with a 10 k<2 resistor and a 1 k<2 resistor +10%, 0.25 W (see
electronic diagrams in the first column of Table 52 on page 317).

2 Max. 8 channels per BSN-1608 converter may be used for dry contacts without line-monitoring

function.

3 The combination of safe sensors with the safe input module SDIL-1608 meets the safety integrity

requirements in IEC 61508.

Earth fault monitor

314

For proper operation of the earth fault monitor, you need to ensure there is an
earth connection for pin z28 of the SDIL-1608 module and the monitor software

has been activated.

The earth fault monitor uses floating field sensors to check for and indicate a
connection between any of the 2x16 input wires and earth. In zener-barrier
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applications, the earth fault monitor checks for and indicates a loss of connection
between the ‘8 Vdc’ of the SDIL-1608 module and earth.

LED indicators

The module front has a number of LED indicators that indicate the status of the
channel, loop and module.

Each channel has two LEDs to indicate its status.
* The green channel LED shows the channel status is high (ON) or low (OFF).

¢ The red channel LED shows a fault occurred in the channel, or if a lead
breakage or short circuit was found (ON).

For inputs without active line monitors, these two LEDs are always off.

Table 51 on page 316 and Table 52 on page 317 shows the status indications of
the green and red channel LEDs for different field situations.

The bi-colored earth LED indicates whether the earth connection test is OK
(green), false (red) or disabled (OFF).

The bi-colored status LED indicates whether the module is OK (green) or
faulty/not running (red).
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Figure 187 Module front
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Table 51 Status LED behavior for line-monitored inputs

Field status Green channel LED Red channel LED
Normal See Table 52 on page 317 ON/OFF!

Lead breakage OFF ON

Short circuit ON ON

1 OFF if no channel fault has been detected since the last fault reset.
ON if a channel fault has been detected since the last fault reset.
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Table 52 Green channel LED behavior

- green ‘
D
: “ed. channel OOF
situation LED monitored
2 mt sensor
D\Q/AQ/?ZRJA [ < 1.2mA OFF
U
- YES
o INT sensor
DwsA;quPz‘A [ > 2.1mA ON
o IN+ sensor
EO IN= ( cfovertedt . OFF
+ sensor | (safe state) ~
IN+ sensor YEB
© IN— uncovered ON
P+F SN sensor | (active state)
o IN+ sensor
to | oo | OFF
+ sensor| (safe state)
E IN+ sensor YES
© IN- covered ON
P+F SIN sensor | (active state)
o IN+ .
" switch
.| wer | oFF
g @i o switch e
- o IN— closed ON
&S N switch
70, | e | OFF )
’77 i @W i switch ON e
o IN— closed
5 I switch
Lo IN— open OFF
o switch e
E@ IN— closed ON
- —o N+
- - —0 IN— any OFF NO
Spare

Hazardous locations (FM 3611)

The SDIL-1608 module can be used for hazardous zones in compliance with FM
3611 (Class I, Division 2, Groups ABCD; Class II, Division 2, Groups FG).

Its non-incentive field device may reside in Division 2 area but module, FTA and
converter must reside in a non-hazardous area. For more details, see the FM
Approval Guide EP-SM.6287.
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Maximum output load

The power for the connected field devices is supplied by an on-board DC/DC
converter, common to all sixteen channels.

Figure 188 on page 318 shows the derating curve of the total 8V output load
versus the ambient temperature and (24 Vdc) supply voltage level.

Figure 188 Derating curve (8V output load current vs. ambient temperature) for the SDIL-1608
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Connection example

Figure 189 on page 318 shows a typical connection example for SDIL-1608.

Figure 189 Connection example of SDIL-1608 module with signal converter BN-1608

‘ FIELD TERMINATION ASSEMBLY

% SYSTEM CABLE

1/0 BACK—PLANE CONNECTOR (CNx)
Eoth 40 37 36 33 32 28 28 25 24 21 20 17 16 13 12 9 8 5 4 1

Eath OV OV INY IN2 IN3 IN4 INS IN6 IN7 IN8 IN9 INTOINtTINI2 INT3 S IN14 IN15 INt6 8V Earth
FS—BSN-1608 or FS—BN-1608

[

1o 710 diz 212 dia 214 FIG 716 dig 718 d20 220 A2z 222 d24 224 dz6 226
ov ov INT IN2 IN3 N IN5 ING. IN7 IN8 INgINIGINTTINIZ INT3 S IN14 INIS NG

FS—SDIL—-1608 16—CHANNEL LINE-=MONITORED DIGITAL INPUT MODULE FS

24 Vdc int
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Pin allocation

The following overview contains the back view and pin allocation of the

SDIL-1608 module connector:

d2
—] ¢
dé
ds
Hldio
: d12
: di4
|| dleé
: dig
|
|
|
|
|
|

d20
d22
d24

32 d26

d28
]

d30
d32

Technical data

Int. 24 Vdc supply
0 Vdc Out
IN1

IN3

INS

IN7

IN9

IN 11

IN 13

IN 15

8 Vdc Out

b2 GND z2
74
z6
z8
z10
z12
z14
z16
z18
720
722
724
726
728
z30
732

The SDIL-1608 module has the following specifications:

Safety Manager Hardware Reference
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5 Vde

Int. 0 Vdc supply

0 Vdc Out
IN2
IN 4
IN6
IN 8
IN 10
IN 12
IN 14
IN 16
Earth
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General Type numbers' %: FS-SDIL-1608 V1.1
FC-SDIL-1608 CC V1.1
FA-SDIL-1608 CA V1.1
Approvals: CE, TUV, UL, CSA, FM
Space requirements: 4 TE, 3 HE (=4 HP, 3U)
Power Power requirements: 5 Vdc, 160 mA
24 Vdc, 110 mA
Input The following specifications are all in combination with BN-1608.
Number of input channels: 16
Input type: according to DIN 19234 (= NAMUR)
Switch level: 1.4—19mA
Hysteresis: 0.2 mA +0.05 mA
Input filter: first order, low pass 100 Hz
Field wire resistance: max. 50 Q
8 V loop supply:
+ output voltage 79—8.7V
 output current 170 mA (short-circuit proof)3
Earth Connection monitor: 1
Input resistance: typically 0.5 MQ (—40V < U <40V)
Test current: typically 0.5 mA
Output voltage: typically 0.5 Vdc
Field fault voltage: max. 250 Vac

Key coding |(See section “Key coding” on page 17)

Module connector code:

« holes ‘AS, C29

Chassis connector code:

 large pins ‘AS, C29

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.
FA-type modules can be used to connect to devices in explosive atmospheres, conform to the
ATEX guidelines in the Safety Manager TUV EExn Approval Manual (PM.MAN.8183). ATEX
approved modules have the letters “CA” preceding the version number.

2 Modules with suffix code V1.1 or CCV1.1 have an improved designed. There are no functional
changes.

3 This current is the maximum output current. To determine the actual output current limitation see
“Maximum output load” on page 318.
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Input converter modules

This chapter describes the input converter modules that are available for Safety
Manager.

The following input converter modules are described:

Input converter module See

BSAI-04x + BSDIL-0426 Analog input converter modules for use page 324
with SAI-0410

BSAI-1620mE Analog input converter module, 0—25 mA |page 335
to 0—4.1 V (16 channels)

BSDI-16UNI Converter module for normally open digital |page 337
inputs with ELD function (16 channels)

BN-1608 Digital converter module for NAMUR page 339
Signals (16 channels)

BSN-1608 Digital converter module for Safety sensor |page 341

signals (16 channels)

For related input modules, see “Input modules” on page 289.
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General info about input converter modules

An input converter module converts input field signals to values appropriate for
the Safety Manager input module being used. Converting input field signals can
also be done on the FTA (see “General info about Termination Assembly
modules” on page 501).

The converter modules described here are “B” type converters, meaning they are
placed on an IO programming connector on the IO backplane in the 1O chassis.

Table 53 on page 322 shows all available input converter modules and the input
modules for which they are used.

Table 53 input converter modules and their corresponding input modules

Input converter module Input module

BSAI-0420ml SAI-0410

BSAI-0420mE

BSAI-0405E

BSAI-0410E

BSDIL-0426

BSAI-1620mE SAI-1620m

BSDI-16UNI SDI-1624
SDI-1648

BN-1608 SDIL-1608

BSN-1608 SDIL-1608
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General info about input converter modules

Figure 190 on page 323 shows a part of the back of a non-redundant 10 chassis
with input converters in slots P1, P4, P6 and P7.

Figure 190 Detail of the back of a non-redundant 10 chassis
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Figure 191 on page 323 shows a part of the back of a redundant IO chassis with
input converters in slots P1 and P7.

Figure 191 Detail of the back of a redundant IO chassis
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BSAI-04x + BSDIL-0426

Analog input converter modules for use with SAI-0410

Description

The analog inputs of an SAI-0410 module require an BSAI-04x or BSDIL-0426
analog input converter module to convert field signals into 0—2 V signals for the
SAI-0410 module.

The following analog input converters are available for the SAI-0410:
¢ “BSAI-0420mlI” on page 325

* “BSAI-0420mE” on page 327

e “BSAI-0405E” on page 329

* “BSAI-0410E” on page 331

*  “BSDIL-0426" on page 333

The BSAI-04x or BSDIL-0426 module is placed on a programming connector
(Px) on the back of the IO backplane in the 19-inch chassis.

Redundant modules require only one BSAI-04x or BSDIL-0426 module.
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BSAI-0420mi

Safe analog input converter module, 0(4)—20 mA Internal power

Description

The BSAI-0420ml analog input converter converts four 0(4)—20 mA field
signals to 0—2 V signals for a (redundant pair of) SAI-0410 module(s).

The BSAI-0420mI module links the 26 Vdc power to the field.

Figure 192 Schematic diagram of BSAI-0420m| module

FS—SAI=0410

Transmitter
passive

0(4)—20mA

[ 2 N NP
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Technical data

The BSAI-0420mI module has the following specifications:

General

Type numbers! :

FS-BSAI-0420ml

FC-BSAI-0420ml

Approvals:

CE, TUV, UL, CSA, FM

Power

Power requirements:

26 Vdc (supplied by SAI-0410 module)

Input

Number of input channels:

4

Input current: 0(4)—20 mA

Maximum loop resistance: |800 Q

Input resistance: 250 Q0.1%

Transmitter voltage: 21 Vdc (£ 1 Vat20mA)
Loop current limit: > 20 mA solid state
Absolute max. current: 50 mA

Physical

Dimensions:

58.5 x 28.5 x 9mm (2.3 x 1.125 x 0.35 in)

Chassis space requirements:

None (placed on programming connector on 10
backplane)

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters

“CC” preceding the version number.
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BSAI-0420mE

BSAI-0420mE

Safe analog input converter module, 0(4)—20 mA External power

Description

The BSAI-0420mE analog input converter module converts four 0(4)—20 mA
field signals to 0—2 V signals for a (redundant pair of) SAI-0410 module(s).

The BSAI-0420mE module does not supply energy to the field.

Figure 193 Schematic diagram of BSAI-0420mE module
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Technical data

The BSAI-0420mE module has the following specifications:

General | Type numbers' : FS-BSAI-0420mE
FC-BSAI-0420mE
Approvals: CE, TUV, UL, CSA
Power |Power requirements: None
Input | Number of input channels: |4
Input current: 0(4)—20 mA
Input resistance: 250 Q2 0.1%
Absolute max. input signal: |+ 50 mA
Physical | Dimensions: 58.5 x 28.5 x 9mm (2.3 x 1.125 x 0.35 in)
Chassis space requirements: | None (placed on programming connector on 1O
backplane)

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters

“CC” preceding the version number.
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BSAI-0405E

BSAI-0405E

Safe analog input converter module, 0(1)—5 Vdc External power

Description

The BSAI-0405E analog input converter module converts four 0(1)—5 Vdc field
signals to 0—2 V signals for a (redundant pair of) SAI-0410 module(s).

The BSAI-0405E module does not supply energy to the field.

Figure 194 Schematic diagram of BSAI-0405E module
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Technical data

The BSAI-0405E module has the following specifications:

General | Type numbers' : FS-BSAI-0405E
FC-BSAI-0405E
Approvals: CE, TUV, UL, CSA
Power |Power requirements: None
Input | Number of input channels: |4
Input voltage: 0(1)—5 Vdc
Input resistance: 25kQ0.1%
Absolute max. input signal: |+ 12.5 Vdc
Physical | Dimensions: 58.5 x 28.5 x 9mm (2.3 x 1.125 x 0.35 in)
Chassis space requirements: | None (placed on programming connector on 1O
backplane)

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters

“CC” preceding the version number.
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BSAI-0410E

Safe analog input converter module, 0(2)—10 Vdc External power

Description

The BSAI-0410E analog input converter module converts four 0(2)—10 Vdc
field signals to 0—2 V signals for a (redundant pair of) SAI-0410 module(s).

The BSAI-0410E module does not supply energy to the field.

Figure 195 Schematic diagram of BSAI-0410E module
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Technical data

The BSAI-0410E module has the following specifications:

General | Type numbers' : FS-BSAI-0410E
FC-BSAI-0410E
Approvals: CE, TUV, UL, CSA
Power |Power requirements: None
Input | Number of input channels: |4
Input voltage: 0(2)—10 Vdc
Input resistance: 5kQ0.1%
Absolute max. input signal: |+ 25 Vdc
Physical | Dimensions: 58.5 x 28.5 x 9mm (2.3 x 1.125 x 0.35 in)
Chassis space requirements: | None (placed on programming connector on 1O
backplane)

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters

“CC” preceding the version number.
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BSDIL-0426

Safe analog input converter module for loop-monitored digital signals

Description

The BSDIL-0426 analog input converter module converts four field contacts with
suitable resistors to 0—2 V signals for a (redundant pair of) SAI-0410 module(s).

The field resistors must be at least 0.25 W, 10%, and should be placed as close to
the actual field contact as possible.

The BSDIL-0426 module supplies the 26 Vdc power to the field.

The actual ‘loop-monitored’ digital input result is obtained by assigning a
functional block to this input (in the application program).

Figure 196 Schematic diagram of BSDIL-0426 module
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Technical data
The BSDIL-0426 module has the following specifications:

General | Type numbers' : FS-BSDIL-0426
FC-BSDIL-0426

Approvals: CE, TUV, UL, CSA, FM
Power |Power requirements: 26 Vdc (supplied by SAI-0410 module)
Input | Number of input channels: |4

Lead breakage voltage: Approximately 26 Vdc

Input resistance: Approximately 2 kQ

Short-circuit current: Approximately 13 mA
Physical | Dimensions: 58.5 x 28.5 x 9mm (2.3 x 1.125 x 0.35 in)

Chassis space requirements: | None (placed on programming connector on 10
backplane)

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.
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BSAI-1620mE

Analog input converter module, 0—25 mA to 0—4.1 V (16 channels)

Description

The analog input converter module BSAI-1620mE converts sixteen 0(4)-20 mA
field signals to 0(0.66)—3.3 V signals for the safe high-density analog input
module SAI-1620m.

The BSAI-1620mE is not used if the 0-20 mA field signals to 0—3.3 V
conversion is already done elsewhere (e.g. by the FTA on the rail).

All inputs are passive and have a common 0 V connection. The converter module
BSAI-1620mE has been prepared for external power read-back. This only
requires one extra resistor of 9.09 k€ (1%) to rescale the voltage range (0—

41 V).

Figure 197 Schematic diagram
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Technical data

The BSAI-1620mE module has the following specifications:

General Type numbers' : FS-BSAI-1620mE
FC-BSAI-1620mE
Approvals: CE, TUV, UL, CSA
Power Power requirements: None
Analog input Number of input channels: |16

Input current:

0(4)—20 mA (full scale =25 mA)

Input resistance:

165 Q2 0.1%

Absolute max. input current: |50 mA

Read back input | R, resistor: 9.09 kQ 1%, 0.6 W
Input voltage (Vext): 0—41V
Input resistance (Vext): 10.1 kQ 1%
Absolute maximum (Vext): |80V

Physical

Dimensions:

58.5x28.5 x 9mm (2.3 x 1.125 x 0.35 in)

Chassis space requirements:

None (placed on programming connector
on IO backplane)

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.
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BSDI-16UNI

Converter module for normally open digital inputs with ELD function (16 channels)

Description

The BSDI-16UNI converter module for normally open (NO) digital inputs with
an earth leakage detector (ELD) on the supply, provides sixteen transient voltage
suppressor diodes for the input channels of a SDI-1624 or SDI-1648 digital input
module.

The diodes enable earth fault detection by the 10310/1/1 module in case of earth
faults at the input wires of an input signal with an open field contact. Earth faults
at the power supply or to input wires of inputs signals with closed field contacts

are already detected by the 10310/1/1 module without the use of the BSDI-16UNI

module.
Figure 198 Schematic diagram
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Technical data
The BSDI-16UNI module has the following specifications:

338

General Type numbers' : FS-BSDI-16UNI
FC-BSDI-16UNI
Approvals: CE, TUV, UL, CSA, FM
Power Power requirements: None
Digital input | Number of input channels: 16
Input voltage: Max. 90 V
Reverse current: Max. 200 mA
Reverse voltage drop: <1V

Physical Dimensions:

58.5x28.5 x 9mm (2.3 x 1.125 x 0.35 in)

Chassis space requirements:

None (placed on programming connector
on IO backplane)

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters

“CC” preceding the version number.
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BN-1608

Digital converter module for NAMUR Signals (16 channels)

Description

The NAMUR signal converter module BN-1608 converts sixteen NAMUR field
signals to 0—8 V signals for the safe line-monitored digital input module
SDIL-1608.

All inputs are passive and have a common 8 V connection.

The BN-1608 module connects the earth pin of the SDIL-1608 module with the
earth of the 10 backplane.

» If earth fault monitoring is used (£loat ing selected in Safety Builder
Module properties -Advanced) the (single) 100kQ resistor between 0V and
earth increases the maximum allowed cable length of the module.

» If earth connection monitoring is used (grounded is selected in Safety
Builder Module properties -Advanced) there is no cable length limit.

+ If earth monitoring is disabled (not monitored selected in Safety Builder
Module properties -Advanced) there is no cable length limit.

Figure 199 Schematic diagram
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Technical data
The BN-1608 module has the following specifications:

General Type numbers' : FS-BN-1608 V1.1
FC-BN-1608 V1.1
Approvals: CE, TUV, UL, CSA, FM
Power Power requirements: None
Analog input | Number of input channels: 16
Input current: 0—8 mA
Input resistance: 1kQ 1%
Absolute max. input current: 20 mA
Cable (total of all connected cables) |< 16 uF 2
capacitance
Earth resistor | Resistance: 100 kQ 1% 2
Maximum dissipation: 0.6 W
Physical Dimensions: 58.5 x 28.5 x 9mm
(2.3 x1.125 x 0.35 in)
Chassis space requirements: None (placed on programming
connector on 10 backplane)

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.

2 Modules without suffix code have no 100k<2 resistor to earth and are limited to a maximum cable
capacity to earth of 1.5 uF per SDIL-1608 module when £1loating is selected as operation
mode in Safety Builder.
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BSN-1608

Digital converter module for Safety sensor signals (16 channels)

Description

The Safety sensor signal converter module BSN-1608 converts sixteen
Pepperl+Fuchs (P+F) Safety sensor signals to 0—8 V signals for the safe
line-monitored digital input module SDIL-1608. All inputs are passive and have a

common 8 V connection.

The BSN-1608 module connects the earth pin of the SDIL-1608 module to the

earth of the 10 backplane.

» If earth fault monitoring is used (£loat ing selected in Safety Builder
Module properties -Advanced) the (single) 100kS2 resistor between 0V and
earth increases the maximum allowed cable length of the module.

e If earth connection monitoring is used (grounded is selected in Safety
Builder Module properties -Advanced) there is no cable length limit.

+ If earth monitoring is disabled (not monitored selected in Safety Builder
Module properties -Advanced) there is no cable length limit.

Figure 200 Schematic diagram
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Technical data
The BSN-1608 module has the following specifications:

General Type numbers! 2: FS-BSN-1608 V1.1
FC-BSN-1608 V1.1
Approvals: CE, TUV, UL, CSA, FM
Power Power requirements: None

Analog input | Number of input channels: |16

Input current: 0—I11 mA
Input resistance: 715 Q 1%
Absolute max. input current: |25 mA
Cable (total of all connected <16 UF 2
capacitance cables)
Earth resistor |Resistance: 100 kQ 1% 2
Maximum dissipation: 0.6 W
Physical Dimensions: 58.5 x 28.5 x 9mm (2.3 x 1.125 x 0.35 in)

Chassis space requirements: |None (placed on programming connector
on IO backplane)

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.

2 Modules without suffix code have no 100k resistor to earth and are limited to a maximum cable
capacity to earth of 1.5 uF per SDIL-1608 module when £1oating is selected as operation
mode in Safety Builder.
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Output modules

This chapter describes the output modules that are available for Safety Manager.

The following output modules are described:

output module see

SDO-0824 Safe digital output module (24 Vdc, 0.55 A, 8 page 350
channels)

SAO-0220m Safe analog output module (0(4)—20 mA, 2 page 356
channels)

DO-1224 Non-safe digital output module (24 Vdc, 0.55 A, 12 |page 362
channels)

RO-1024 Non-safe relay output module (contacts, 10 page 366
channels)

DO-1624 Non-safe digital output module (24 Vdc, 0.1 A, 16 |page 371
channels)

SDO-04110 Safe digital output module (110 Vdc, 0.32 A, 4 page 376
channels)

SD0O-0448 Safe digital output module (48 Vdc, 0.75 A, 4 page 382
channels)

SDO0-0424 Safe digital output module (24 Vdc, 2 A, 4 page 388
channels)

SDOL-0424 Safe loop-monitored digital output module (24 page 394
Vdc, 1 A, 4 channels)

SDOL-0448 Safe loop-monitored digital output module (48 page 400
Vdc, 500mA, 4 channels)

For related output converter modules, see “Output converter modules” on

page 407.

For related FTAs, see “Field Termination Assembly modules” on page 499.
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General information about output modules

344

All output modules are European standard size (100 x 160 mm) instrument
modules. The width of the module front is 4 TE =4 HP (20.32 mm, 0.8 in), which
is one slot in a standard 19-inch IO chassis.

Each output module is connected to the horizontal 10 bus (IOBUS-HBS or
IOBUS-HBR) via a flat cable, which extends from the module front. Digital
output modules have status LEDs for each channel. The LEDs are placed in the
module front, below the flatcable.

Figure 201 Front of a digital output module
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There are digital output modules for 24 Vdc, 48 Vdc and 110 Vdc signals. The
modules are powered with 5 Vdc for circuits associated with the horizontal bus
logic, and with 24 Vdc, 48 Vdc or 110 Vdc for the circuits associated with the
output signals.

There is an analog output module for 0—20 mA field signals.
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The output modules are fitted with a male connector according to DIN 41612,
type F, with the d, (b) and z rows used.

The following items are terminated on the chassis connector:
* The internal power supply of 5 Vdc,

* The internal control input for the secondary means of de-energization (WD
input),

* The internal and external power supply of 24 Vdc or other supply voltages
(48 Vdc or 110 Vdc), and

* The wiring for the output signals.

All output modules have galvanic isolation between the 5 Vdc circuitry and the
output circuitry for separation between the processor and field section.

If indicated, the output modules are ‘fail-to-safe’. This means that in case of a
component failure of the output module the outputs can still be switched off. The
safe property of output modules is mainly achieved through self-test routines and
additional (test) circuits on the module.

The fail-to-safe output modules have a secondary means of de-energization via
the watchdog (WD) inputs (5 Vdc level). This makes it possible to de-energize an
output irrespective of the horizontal 10 bus (IOBUS-HBS or IOBUS-HBR)
control signals. This results in a de-energized output signal to the process, which
is the safe condition in a normally energized system. The safety-relevant circuitry
of the module is completely covered by the self-test functions of the system.

Secondary means of de-energization

All safe output modules have a secondary means of de-energization (SMOD)
included to ensure ‘single fault tolerance for safety’. With this SMOD any failing
output channel can be isolated from the equipment under control (EUC).

Each safe output module has one or two ‘group-SMODs’, controlling 2 or 4
channels, and rated to switch the combined load of all channels of the group.

The group SMOD is tested by the processor (QPP-0001) and controlled by both
the QPP and the watchdog:

« If'the functional test of an output is diagnosed as faulty (fail to open), the QPP
will switch off the corresponding SMOD, thereby isolating the faulty output
from the EUC.

o If the functional test of the SMOD is diagnosed as faulty (fail to open), the
QPP will switch off the corresponding channel outputs, thereby isolating the
faulty SMOD from the EUC.

The series connection of a SMOD and the channel output, combined with full
functional testing, creates ‘single fault tolerance for safety’.
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Software driven full functional testing is executed by the QPP and the actual
readback status is compared with the expected value. Any discrepancy found will
result in safety corrective actions, meaning isolation of the fault from the EUC
and notification of the operator while saving data in the diagnostics file and
recording the event in the SOE.

Figure 202 Schematic diagram of a SMOD with 4 channels
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The following DC supply voltage ranges apply to ensure correct operation of the
Safety Manager modules:

* 110 Vdc: +25% /-15%
e 48 Vdc: +15% / -15%
e 24 Vdc: +30% /-15%

@ Notes:

1. If it cannot be guaranteed that the DC power supplied to Safety Manager remains
within the above ranges, additional voltage monitoring is required.

2. It is assumed that the 24Vdc Plant power fed to the SM Controller is uninterrupted. If
not, means should be provided to avoid power dips at the 24Vdc lines to the
SM Controller.

3. When using Plant power, the Plant power supply must fulfill the requirements as laid
down in IEC 61010 or IEC 60950.
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Address

General information about output modules

The address of an output module is determined by the modules slot number in the
IO chassis. This means the output modules have no jumpers or switches for
setting the address. Each output module can be replaced by any module of the
same type.

Replacing an output module

Output load,

All output modules can be replaced with the power switched on. Depending on
the output signal function and the system IO configuration, process operation may
be affected.

When removing an output module, first disconnect the flat cable from the
horizontal IO bus (IOBUS-HBS or IOBUS-HBR), loosen the screws, then
carefully pull the module from the chassis.

When placing an output module, carefully push the module into the chassis until
it is flush with the chassis, fasten the screws, then connect the flat cable to the
horizontal 10 bus (IOBUS-HBS or IOBUS-HBR).

current limiting and supply voltage

The digital outputs with transistor outputs are provided with an electronic
current-limiting circuit. If the output is overloaded or shorted, it goes in current
limit for a brief period of time (several milliseconds), supplying at least the
specified maximum output current. If the overload or short-circuit persists, the
output switches off.

Safety-related outputs will then generate a Safety Manager system fault, and
remain de-energized until a fault reset is given.

Non-safety-related outputs switch on again after a delay of several hundreds of
milliseconds (see Figure 203 on page 348). A system fault is only generated if the
output is a safe type.
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348

Figure 203 Output overload / short-circuit behavior
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Safety—related output Non—safety—related output

The specified maximum output current is independent of the supply voltage. The
load current usually changes in a linear fashion with the supply voltage (I=V/R).
To calculate the maximum permissible load of a channel, we must take into
account the maximum supply voltage we expect.

To do this, we can use the following formula:

Vv
Inl - ImV_n
m
where:
V,, = nominal supply voltage (usually 24 Vdc)
I,,; = nominal load current

V, = expected maximum supply voltage

I,, = maximum output current (see module specification)
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General information about output modules

Figure 204 Maximum current derating vs. expected maximum supply voltage

Example:

We have a SDO-0824 module and we expect a maximum supply voltage of 30 V.
The maximum output current of each channel is 550 mA. The current derating
factor is 80% (see Figure 204 on page 349). The maximum nominal load current
is then 80% * 550 mA =440 mA (= 10.56 W).

Safety Manager Hardware Reference 349



10 — Output modules

SDO-0824

Safe digital output module (24 Vdc, 0.55 A, 8 channels)

Description

350

The safe digital output module SDO-0824 has eight 24 Vdc, 550 mA output
channels to drive loads up to 13 W.

These loads may be resistive (for example lamps) or inductive (for example
solenoids). For inductive loads, a suppression diode is included on each output.
The outputs, including the suppression diodes, are fully tested and may therefore
be used for safe applications.

During the configured Diagnostic Test Interval, the outputs are tested for:
* Ability to de-energize

* Ability to de-energize the group (via secondary means)

* Crosstalk between outputs

* Functioning of the suppression diodes

The outputs are split into two groups of four outputs each. Each group has its own
secondary means of de-energizing. This increases the shutdown selectivity in case
of a channel failure.

The secondary means of de-energizing (SMOD) enables the watchdog and the
processor to de-energize the outputs, irrespective of the result of the application
function.
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Figure 205 Schematic diagram for connection of one output to the SDO-0824 module
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Pin allocation

The back view and pin allocation of the SDO-0824 module connector are as

follows:
L., 4 WwDG b2 GND 22 VCC
’_H d4 - 74 -
d6 26
20T 48 Supply 24 Vde int. z8  Supply 0 Vde
|« 1| d10 (0 Vdc) 210 (0 Vdc)
:o:o: dl2  OUT 1+ z12 OUT I-
| . || dl4 oOuUT2+ z14 OUT 2-
: : d16 OUT 3+ z16 OUT 3-
| . || dI8 OUT4+ z18 OUT 4-
: : d20  OUT 5+ 720 OUT 5-
| . || d22 OouUTé6+ 222 OUT6-
: : d24 OUT 7+ 724 OUT 7-
| . || d26 OUTS8&+ 226 OUT 8-
32 @28 (0 Vde) 228 (0 Vdo)
\—U d30  Supply 0 Vdc z30 Supply 0 Vdc
d32  Supply 24 Vdc ext. z32  Supply 24 Vdc ext.

Connection examples

The next figures show a number of connection examples for the safe digital
output module SDO-0824.

(') Attention:
©
The 24 Vdc internal and external power supplies must be connected to prevent fault

detection during the self-test of the output module (pins d8, z8, d30/z30 and d32/z32).
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Figure 206 10 connection example of SDO-0824 module for non-redundant IO configurations

24 Vdc int 24 Vdc ext
; o O O ; ; o O 0O O ;
z8 d8 d30 z30 d32 z32
- +INT - +EXT +EXT
FS—SDO-0824 8—CHANNEL DIGITAL OUTPUT MODULE 24 VDC FS
+ ouTt — + 0UTZ — + 0UT3 — + 0UT4 — + 0UT5 — + OUTE — + 0UT7 — + 0UT8 —
di2 z12 d14 z14 416 z16 dig z18 d20 220 d22 222 d24 z24 d26 726

Figure 207 Connection example of SDO-0824 module to FTA for both non-redundant and redundant
10 configurations

24 Vdc int 24 Vdc ext
; o O O O ; ; o O )
z8 d8 d30 z30 d32 z32
- +INT - +EXT +EXT
FS—SD0O-0824 8—CHANNEL DIGITAL OUTPUT MODULE 24 VDC FS
+ 0UTt — + 0UT2 — + OUT3 — + 0UT4 — + 0UT5 — + 0UT6 — + OUT7 — + 0UT8 —
d12 z12 d14 z14 di6 z16 d18 z18 d20 z20 d22 722 d24 724 d26 226
3% 33 32 29 28 25 24 21 20 17 16 13 12 9 8 5

1/0 BACK—PLANE CONNECTOR (CNx)

i

FIELD TERMINATION ASSEMBLY

SYSTEM CABLE
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Figure 208 10 connection example of SDO-0824 module for redundant IO configurations
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Maximum output load

Figure 209 on page 354 shows the maximum channel load versus the ambient
temperature.

Figure 209 Derating curve (channel load vs. ambient temperature) for an SDO-0824
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Technical data

SDO-0824

The SDO-0824 module has the following specifications:

General

Type numbers' %:

FS-SDO-0824 V1.2

FC-SDO-0824 CCV1.2

Approvals:

CE, TUV, UL, CSA, FM

Space requirements:

4 TE, 3 HE (= 4 HP, 3U)

Power

Power requirements:

5 Vdc, 25 mA
24 Vdc internal, 25 mA
24 Vdc external, 70 mA (without output load)

Output

Number of output channels:

8

Output specification:

24 Vdc solid-state source, short-circuit proof

Maximum current:

550 mA3

Maximum lamp load: 120 mA (2.9 W)
Maximum load capacitance: |1 pF

Voltage drop: <2.0 Vdc at 500 mA
Off current: <0.1 mA

WDG input current: 8 mA

Key coding

(See section “Key coding” on page 17)

Module code:
- holes ‘A9, 9
Chassis code:
 large pins ‘A9, C9

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.

2 Modules with suffix code V1.1 or CCV1.1 and higher have an improved design. There are no
functional changes.

3 The output current is limited to 350mA at 70°C, for details see “Maximum output load” on
page 354. For general information about the maximum current see section “General information
about output modules” on page 344.
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SA0-0220m

Safe analog output module (0(4)—20 mA, 2 channels)

Description

356

The safe analog output module SAO-0220m has two 0(4)—20 mA output
channels for analog control applications. The load may only be resistive or
capacitive. Inductive loads will cause the analog output module to be reported
faulty. The two analog outputs are galvanically isolated from the 24 Vdc and the
5Vdc. The 0 V 1 (d14) pin and 0 V 2 (d20) pin are interconnected on the module.

Each analog output channel consists of a 12-bit D/A converter for the output
value and an A/D converter which reads the output value. By using the A/D
converter, it is possible to check the correct functioning of the output channel.

Within the configured Diagnostic Test Interval, the analog outputs are tested for:
» Correct output value (current value £ 5%)

* Ability to de-energize

* Cross talk between analog outputs

Each analog output has a secondary means of de-energizing (SMOD). This
enables the watchdog and the processor to de-energize the outputs, irrespective of
the result of the application value.

Figure 210 Schematic diagram for connection of the SAO-0220m module as an active output
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SA0-0220m

Figure 211 Schematic diagram for connection of the SAO-0220m module as a passive output
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Redundant analog out

As of release 120 of Safety Builder, Safety Manager supports redundant analog
outputs.

(l) Attention:
©
Due to the nature of the self test procedure a fault detected on a redundant analog output

channel may cause a dip in the output before Safety Manager switches over to the healthy
channel.
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Pin allocation

The back view and pin allocation of the SAO-0220m module connector are as

follows:

a2
—{]
d6
ds
bl d1o
: d12
: d14
[ dlé6
: dis
|
|
|
|
|
|

d20
d22
d24
. d26
\_U d28
d30
d32

32

Connection examples

WDG b2 GND

Supply 24 Vdc int.

(IA'A}
mA 1

ovz2
mA 2

z2

z4

z6

z8

z10
z12
z14
z16
z18
720
722
724
z26
728
z30
732

VCC

Supply 0 Vdc

Loop 1

Loop 2

The figures below show a number of connection examples for the safe analog
output module SAO-0220m.
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SA0-0220m

Figure 212 Connection example of SAO-0220m module to FTA for non-redundant 1O configurations

24 Vdc int
&O O O O}
z8 d8

- +INT
FS—=SA0-0220m  2—-CHANNEL ANALOG OUTPUT MODULE 0(4) — 20 mA FS

LOOP 1 mA 1 ov 1 LOOP 2 mA 2 ov 2
216 d16 d14 222 d22 420
25 28 32 13 16 20

/0 BACK—PLANE CONNECTOR (CNx)

% SYSTEM CABLE

FIELD TERMINATION ASSEMBLY

Figure 213 10 connection example for SAO-0220m module for non-redundant 10 configurations
(one channel active, one channel passive)

24 Vdc int
KO o O O]
z8 d8

- +INT

FS—SAO0—-0220m 2—CHANNEL ANALOG OUTPUT MODULE 0(4) — 20 mA FS

LOOP 1 mA 1 ov 1 LOOP 2 mA 2 ov 2
216 d16 d14 222 922 d20
+ - + -

; DC SUPPLY + >:=-=:— -

i
i i
i t@: i E ACTUATOR
—
ACTUATOR DC SUPPLY — Jmemrmrmrmimim e E

ACTIVE OUTPUT PASSIVE OUTPUT
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Figure 214 10 connection example for SAO-0220m module for redundant O configurations (one
channel active, one channel passive)

24 Vdc int
KO o O O)
28 d8

—  4INT

FS—SA0-0220m  2—CHANNEL ANALOG OUTPUT MODULE 0(4) — 20 mA FS

LOOP 1 mA 1 ov 1 LOOP 2 mA 2 ov 2
z16 di6 di4 z22 d22 d20
T T
> »
' '

P+

T T DC SUPPLY + }-—-—v—T T

i
:ﬂ%:% X ACTUATOR
ACTUATOR DC SUPPLY — >——msmimimememims E
ACTIVE QUTPUT PASSIVE OUTPUT

@ Note

The 24 Vdc (internal) supply must be connected to prevent fault detection during self-test.

Unused outputs must be shorted to prevent fault detection during the self-test of the
module. For the FTA (TSA0O-0220m), you need to link terminal 2 with 3 (for channel 1)
respectively terminal 6 with 7 (for channel 2)

Hazardous locations (FM 3611)

The SAO-0220m module can also be used in non-hazardous areas for
non-incendiary field circuits to Division 2 locations in compliance with FM 3611
(Class I, Division 2, Groups ABCD,; Class II, Division 2, Groups FG). For more
details, see the FM Approval Guide EP-SM.6287.
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Technical data

SA0-0220m

The SAO-0220m module has the following specifications:

General

Type numbers! :

FS-SA0O-0220m V1.0

FC-SAO-0220m CCV1.0

Approvals:

CE, TUV, UL, CSA, FM

Space requirements:

4 TE, 3 HE (= 4 HP, 3U)

Power

Power requirements:

5 Vdc, 30 mA
24 Vdc, 65 mA +30 mA for each active output

Output

Number of output channels:

2 (Galvanically isolated from supply voltage;
0V 1 and OV 2 interconnected)

Output specification (mA):

Active or passive, 0—20 / 4—20 mA

D/A converter:

12-bit

Off current:

<0.05 mA

Loop powering (active):

Maximum loop resistance: 600 Q
Maximum output voltage: 30 Vdc

External powering (passive):

Maximum: 40 Vdc
Minimum voltage drop: < 7.5V

Key Coding

WDG input current: 0.5 mA
(See section “Key coding” on page 17)
Module code:

* Holes ’AQ, C5
Chassis code:

» Large pins

‘A9, Cs

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.
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DO-1224

Non-safe digital output module (24 Vdc, 0.55 A, 12 channels)

Description

362

The DO-1224 digital output module has twelve non-safe 24 Vdc, 550 mA output

channels to drive loads up to 13 W.

These loads may be resistive (such as lamps) or inductive (such as solenoids). For
inductive loads, a suppression diode is included on each output. The outputs are
not tested and can therefore not be used for safe applications.

The outputs are also controlled by the watchdog. This means the outputs are
de-energized if the system shuts down and the watchdog switches off.

Figure 215 Schematic diagram for connection of one output to the DO-1224 module

to channel 7-12 ﬁ

CH On /Off
WoG

N d32,232

OUTPUT+

N
A1

*Current Limiting circuit

Release 151, Issue 1.0, Revision
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| d24,z24,d26,
OUTPUT- - 726,d28,228

load

24 Vdc ext

24 Vdc ext

0 Vde



Pin allocation

DO-1224

The back view and pin allocation of the DO-1224 module connector are as

follows:

@]
O

52

L]

Connection examples

d2

d4

dé

ds

d10
di2
di4
d1é6
di8
d20
d22
d24
d26
d28
d30
d32

WDG b2 GND

Supply 24 Vdc ext.

OUT 1

OUT 3

OUT 5

ouT 7

OuT 9

OUT 11

0 Vdc out

0 Vdc out

0 Vdc out
Supply 0 Vdc
Supply 24 Vdc ext.

z2

z4

z6

z8

z10
z12
z14
716
z18
720
z22
724
726
728
z30
732

VCC

Supply 24 Vdc ext.

OUT 2

OUT 4

OUT 6

OUT 8

OUT 10
OUT 12

0 Vdc out

0 Vdc out

0 Vdc out
Supply 0 Vdc
Supply 24 Vdc ext.

The figures below show a number of examples of connections for the digital
output module DO-1224.

Figure 216 10 connection example for DO-1224 module for non-redundant 10 configurations

24 Vdc ext

o

O

—]

FS-D0-1224

ouTt  ouT2

ouT3

12—CHANNEL DIGITAL OUTPUT MODULE 24 VDC NFS

ouTa  oUTS
1 1

ouTs ouT7  ouTe

430 230

— HEXT +EXT +EXT +EXT

oUTe  OUTIO OUTH  OUTI2

@6 26 032 232

®

|

di4

74

FIE] 218 420 220 922 222

COMMON © Vde
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Figure 217 Connection example of DO-1224 module to FTA for both non-redundant and redundant
10 configurations

24 Vdc ext
O O O O
dé 6 d32  z32

d30  z30

+EXT +EXT +EXT +EXT

FS—-DO-1224 12—-CHANNEL DIGITAL OUTPUT MODULE 24 VDC NFS

OUTI  OUT2Z  OUT3  OUT4  OUTS  OUTE ouT7 ~ OUTE  OUTY  OUTIO OUTH  oUTI2Z - - - - - -
d12 712 di4 214 d16 216 dis 218 d20 220 d22 222 d2‘412‘4d2612‘6d818
36 33 32 29 28 25 24 21 20 17 16 13 4 1

/0 BACK—PLANE CONNECTOR (CNx)

% SYSTEM CABLE

FIELD TERMINATION ASSEMBLY

Figure 218 10 connection example for DO-1224 module for redundant IO configurations

o O 0

d30 230 ds 26 d32 z32
— = HEXT 4EXT +EXT +EXT

FS-D0-1224 12—CHANNEL DIGITAL QUTPUT MODULE 24 VDC NFS

ouﬂ oUT2  OUT3  OUT4  OUTS OUTE UT7  DUTE  OUTS  OUTID OUTIT  DUTIZ
212 dia 214 di6 218 d20 220

PP PR

K

COMMON 0 vde

d24 124 d26 226 d28 228

— —m\l—m <
H).A.E_
>|4

COMMON 0 Vde
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DO-1224

Technical data
The DO-1224 module has the following specifications:

General Type numbers' : FS-DO-1224 V1.0
FC-DO-1224 CCV1.0
Approvals: CE, TUV, UL, CSA
Space requirements: 4 TE, 3 HE (=4 HP, 3U)
Power Power requirements: 5 Vdc, 25 mA
24 Vdc, 2%30 mA (without output load)
Output Number of output channels: |12 (2 groups of 6)
Output specification: 24 Vdc solid-state source, short-circuit
proof
Maximum current: 550 mA?

(see section “General information about
output modules” on page 344)

Maximum lamp load: 275 mA (6.6 W)
Maximum load capacitance: |1 uF
Voltage drop: < 1.5 Vdc at 500 mA
Off current: <0.1 mA
WDG input current: 0.06 mA
Key coding | (See section “Key coding” on page 17)
Module code:
« Holes 49.C13

Chassis code:

» Large pins ‘A9, Cl13

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.

2 The maximum output current is to be derated from 100% at 60°C (140°F) to 72.7% at 70°C
(158°F)
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RO-1024

Non-safe relay output module (contacts, 10 channels)

Description
The relay output module RO-1024 has ten potential-free relay contact non-safe

output channels to drive loads up to 70 W.

These loads may be resistive (such as lamps) or inductive (such as solenoids). For
inductive loads, a suppression diode must be mounted externally. The outputs
are not tested and may therefore not be used for safe applications.

The maximum voltage on the relay contacts may be 36 Vdc to meet IEC 61010-1.
The outputs are also controlled by the watchdog. This means the relays

de-energize if the system shuts down and the watchdog switches off.

Figure 219 Schematic diagram for RO-1024 module
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Pin allocation

RO-1

The back view and pin allocation of the RO-1024 module connector are as

follows:

dbz d
] a4

d6

ds

1 d1o

: di2

| di4

: d16

| di8

: d20

\

\

\

\

\

d22
d24
d26
d28

LU d30

d32

32

Connection examples

WDG

Supply 24 Vdc
Common 1
Common 2
Common 3
Common 4
Common 5
Common 6
Common 7
Common 8
Common 9

Common 10

b2 GND z2
74
z6
z8
z10
z12
z14
z16
z18
720
z22
724
726
728
z30
732

VCC

Supply 0 Vdc

Normally open 1
Normally open 2
Normally open 3
Normally open 4
Normally open 5
Normally open 6
Normally open 7
Normally open 8
Normally open 9

024

Normally open 10

The figures below show a number of connection examples for the relay output

module RO-1024.
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Figure 220 Connection example of RO-1024 module to FTA for both non-redundant and redundant
10 configurations

24 Vdc int
o O O O
z8 d8

- 4INT
FS—R0O-1024 10—-CHANNEL RELAY OUTPUT MODULE 24 VDC NFS

l:::|OUTW l:::lowz [::Ioun I:::Ioum I:::Ioum l:::|OUTE I:::Iouw l:::|OUT8 [::Ioum [::Ioumo

5 4 1

40 37 36 33 32 29 28 25 24 21 20 17 16 13 12 9 8
/0 BACK—PLANE CONNECTOR (CNx)

% SYSTEM CABLE

FIELD TERMINATION ASSEMBLY

Figure 221 10 connection example for RO-1024 module for non-redundant 10 configurations

24 Vdc int

;O OOO;

z8 d8
- +INT

10—-CHANNEL RELAY OUTPUT MODULE 24 VDC NFS

FS—R0O-1024
I:::Ioum l:::loum [::Iomz l:::loum [::Ioma [::Iome l:::louv [::Ioms l:::|OUT9 I:::Ioumo

dig d12 d14 d16 d18 d20 d22 d24 d26 d28
z10 z12 z14 z16 z18 z20 z22 724 726 728
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RO-1024

Figure 222 10 connection example for RO-1024 module for redundant IO configurations

24 Vdc int

;O OQO;

z8 d8
- +INT

FS—RO-1024 10—CHANNEL RELAY OUTPUT MODULE 24 VDC NFS

I:::|OUT1 I:::lOUTZ I:::lOUT} I:::lOUM I:::lOUTB I::Ioum I:::lOUW I:::lOUTS I::Ioum I::Iowo

d10 d12 d14 d16 di18 d20 d22 d24 d26 d28

Gidhhaiani

z10 z12 z14 z16 z18 z20 222 z24 z26 z28
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Technical data

370

The RO-1024 module has the following specifications:

General | Type numbers' : FS-RO-1024 V1.0
FC-RO-1024 CCV1.0
Approvals: CE, TUV, UL, CSA
Space requirements: 4 TE, 3 HE (=4 HP, 3U)
Power Power requirements: 5Vdc, 25 mA
24 Vdc, 120 mA
Output Number of output channels: |10
Output specification: Relay contact
Maximum current: 2A
Maximum voltage: 30 Vac /36 Vdc — IEC 61010-1 (1990), over
voltage category 3, Table D.12
WDG input current 4 mA
Relay Expected electrical life:
contact * Resistive load 1,000,000 switch operations
» AC inductive load (Pf0.4) | 100,000 switch operations
Maximum switched power:  |100 W /1000 VA
Contact material: Gold flash over silver alloy
Key coding |(See section “Key coding” on page 17)
Module code:
- Holes ‘A9, c17
Chassis code:
+ Large pins ‘A9, C17

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.
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DO-1624

DO-1624

Non-safe digital output module (24 Vdc, 0.1 A, 16 channels)

Description

The digital output module DO-1624 has sixteen 24 Vdc, 100 mA non-safe output
channels to drive loads up to 2.5 W. These loads may be resistive (such as LEDs)
or inductive (such as relays).

For inductive loads, a suppression diode is included on each output. The outputs
are not tested and may therefore not be used for safe applications.

The outputs are also controlled by the watchdog. This means that the outputs are
de-energized if the system shuts down and the watchdog switches off.

Figure 223 Schematic diagram for connection of one output to the DO-1624 module

| 432,232
\w 24 Vdc ext

\

\

\

\

\

\

\

\

\

\

\

CH On/0ff
&
WDG

OUTPUT+

load

T

OUTPUT-— d28,z28

d30,z30

N
\j 0 Vdc

*Current Limiting circuit

Safety Manager Hardware Reference 371



10 — Output modules

Pin allocation

The back view and pin allocation of the DO-1624 module connector are as

follows:
4, , 9  WDG b2 GND 22 vCe
’—H d4 - 74 -
dé 6
2 [ a8 8
|- 1| dlo z10
o/ di2 ouTl 212 OUT2
| - || dl4 OUT3 z14  OUT4
: : dl6  OUTS5 z16  OUT6
| . || d18 OuT7 z18  OUTS8
: o : d20  OUT9 220 OUT 10
\ .| d22 ouTill 7222 OUTI2
! 'l d24 OUTI13 224  OUT 14
: : d26  OUT 15 7226  OUT 16
32 11 ‘ d28 0 Vdc out 728 0 Vdc out
L] d30  Supply0Vde 230 Supply 0 Vdc
d32 Supply 24 Vdc 732 Supply 24 Vdc

Connections examples

The figures below show a number of connection examples for the digital output
module DO-1624.
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DO-1624

Figure 224 Connection example of DO-1624 module to FTA for both non-redundant and redundant
1O configurations

24 Vdc ext

;OOO ;

L]

d30 230 d32 z32

- - H+EXT 4EXT
FS—-D0O-1624 16—CHANNEL DIGITAL OUTPUT MODULE 24 VDC NFS

OUTH  OUT2 OUT3 OUT4 OUTS OUT6 OUT7  OUT8
d12 212 di4 z14 d16 216 d18

0UT9  OUTID OUTI1 0OUTI2 QUTI3 0UTI4 OUTI5 OUTIE
218 d20 220 d22 222 d24 224 d26

226 928 728

3 33 32 29 28 25 24 21 20 17 16 13 12
1/Q BACK—PLANE CONNECTOR (CNx)

% SYSTEM CABLE

FIELD TERMINATION ASSEMBLY

Figure 225 10 connection example for DO-1624 module for non-redundant 10 configurations

24 Vdc ext

;O OOO;

d30 230 d32 232

— = HEXT 4EXT
FS—DO-1624 16—CHANNEL DIGITAL OUTPUT MODULE 24 VDC NFS

OUT!  OUT2 ©OUT3 OUT4 OUTS OUTE OUT7 OUTB OUT9 OUTIO OUTI1 OUTI2Z OUTI3 OUTI4 OUTI5S OUTIE
212 d14 714 d16 z16 8 718 0

d22 222 d24 224 d26 226 d28 228

COMMON 0 Vdc ext

0= oARe= ¢
I.A.{
—o —@—1:# ~«

N ) O O

COMMON 0 Vdc ext
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Figure 226 10 connection example for DO-1624 module for redundant IO configurations

24 Vdc ext
; O O O O ;
d30 z30 d32 z32
- —  FEXT 4EXT
FS—DO-1624 16—CHANNEL DIGITAL OUTPUT MODULE 24 VDC NFS
outt ouT2 QuT3 ouT4 ouTs QuTe ouT7 ouTs ouTg ouT1a outtt QUT12 0UTI3 0OuT14 O0OUTI5 0UuTIe - -

212 di4 214 216 218 220 222 224 8 208

-

P
[ T

K=<

T N

COMMON 0 Vdc ext COMMON @ Vdc ext
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Technical data

DO-1624

The DO-1624 module has the following specifications:

General

Type numbers! :

FS-DO-1624 V1.0

FC-DO-1624 CCV1.0

Approvals:

CE, TUV, UL, CSA

Space requirements:

4 TE, 3 HE (= 4 HP, 3U)

Power

Power requirements:

5Vdc, 35 mA
24 Vdc, 85 mA (without output load)

Output

Number of output channels:

16

Output specification:

24 Vdc solid-state source, short-circuit proof’

Maximum current:

100 mA?2

(see section “General information about
output modules” on page 344)

Maximum lamp load: 50 mA (1.2 W)
Maximum load capacitance: |1 pF

Voltage drop: < 1.2 Vdc at 100 mA
Off current: <0.1 mA

WDG input current: 4 mA

Key coding

(See section “Key coding” on page 17)

Module code:
- Holes ‘A9, 21
Chassis code:
» Large pins ‘A9, C21

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.

2 The maximum output current is to be derated from 100% at 30°C (86°F) to 60% at 70°C (158°F)
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SDO-04110

Safe digital output module (110 Vdc, 0.32 A, 4 channels)

Description

The safe digital output module SDO-04110 has four 110 Vdc, 325 mA output
channels to drive loads up to 35 W. These loads may be resistive (for example
LEDs) or inductive (for example solenoids).

For inductive loads, a suppression diode is included on each output. The outputs,
including the suppression diodes, are fully tested and may therefore be used for
safe applications.

Within the configured Diagnostic Test Interval, the outputs are tested for:
* Ability to de-energize

* Ability to de-energize via secondary means

* Crosstalk between outputs

* Functioning of the suppression diodes

The outputs have secondary means of de-energizing (SMOD). The watchdog and
the processor can de-energize outputs, irrespective of the application function
result.
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SDO-04110

Figure 227 Schematic diagram for connection of one output to the SDO-04110 module

o
&

I
g 110 Vdc int
d6,26
-
H 110 Vdc ext
I
Group On/Off SMOD |
I
Group readback <% ‘
I
to channel 234 <———1 ;
I
I
I
I
I
CH On/Off }
o I
UTPUT+
INN (e
% .
CHreadback <1 |
‘ Z
JAN \
| load
OUTPUT- Q
r 28,d30,230
\ 0Vde
I

*Current Limiting circuit
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Pin allocation

The back view and pin allocation of the SDO-04110 module connector are as

follows:

I I
I I
I I
[oe
@]
e
I I
I I
I I
I I
I o
@]
[
I I
I I
I I

32

L]

Connection examples

d2

d4

dé

ds

d10
di2
d14
d1é
d1g8
d20
d22
d24
d26
d28
d30
d32

WDG

Supply 110 Vdc ext.
Supply 110 Vdc int.
(0 Vde)

(0 Vdc)

OUT 1+

(0 Vdc)

OUT 2+

(0 Vdc)

OUT 3+

(0 Vdc)

OUT 4+

(0 Vdc)

Supply 0 Vdc

z2

74

z6

z8

z10
z12
z14
z16
z18
720
722
724
726
728
z30
732

VCC

Supply 110 Vdc ext.
Supply 0 Vdc
(0 Vdc)

(0 Vdc)

OUT 1-

(0 Vdc)

OuUT 2-

(0 Vdc)

OUT 3-

(0 Vdc)

OUT 4-

(0 Vdc)
Supply 0 Vdc

The figures below show a number of connection examples for the safe digital
output module SDO-04110.
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SDO-04110

Figure 228 Connection example of SDO-04110 module to FTA for both non-redundant and
redundant |0 configurations

110 Vdc int 110 Vdc ext
; O O 0O O ; ; o O 0 O ;
8 ds 430 230 d6 26
—  4INT - - HEXT 4EXT
FS—SDO—-04110 4—CHANNEL DIGITAL OUTPUT MODULE 110 VDC FS

+oouTt - +oouT2 - +oUT3 - +ooUT4 -
d14 214 d18 218 422 222 d26 226
32 29 24 21 16 13 8 5

/0 BACK—PLANE CONNECTOR (CNx)

% SYSTEM CABLE

FIELD TERMINATION ASSEMBLY

Figure 229 10 connection example for SDO-04110 module for non-redundant IO configurations

110 Vdc int 110 Vdc ext
; o O ; ; O O O O ;
28  dB d30 230 db6 26
—  +INT - —  +EXT +EXT
FS—SDO-04110 4—CHANNEL DIGITAL OQUTPUT MODULE 110 VDC FS
+ ouTt - + otz - + ouT: - + ouT4 -
di4 214 dig 218 422 222 d26 226
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Figure 230 10 connection example for SDO-04110 module for redundant IO configurations

110 Vdc int

110 Vdc ext
; O O O O ; ; o O O O ;
28  ds 930 230 d6 26
— HINT — HEXT 4EXT
FS-SD0O-04110 4—CHANNEL DIGITAL OUTPUT MODULE 110 VDC FS
+ ouTt + outz - + 0uUTs - + 0uT4 -
di4 z14 d18 z18 d22 222 d26 z26
—> — > —>

I? Note

The 110 Vdc internal and external power supplies must be connected to prevent fault
detection during self-test of the output module (pins d6/z6, d8§, z8, d30/z30).
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SDO-04110

Technical data
The SDO-04110 module has the following specifications:

General Type numbers' 2: FS-SDO-04110 V1.1
FC-SDO-04110 CCV1.1
Approvals: CE, TUV, UL, CSA
Space requirements: 4 TE, 3 HE (=4 HP, 3U)
Power Supply voltage: 110 Vdc, —15%—+25%
Power requirements: 5 Vdc, 25 mA

110 Vdc internal, 10 mA
110 Vdc external, 20 mA (without output load)

Output Number of output 4
channels:
Output specification: 110 Vdc solid-state source, short-circuit proof
Maximum current: 325 mA3

(see section “General information about output
modules” on page 344)

Maximum lamp load: |55 mA (6 W)

Maximum load 1 uF

capacitance:

Voltage drop: <2.5Vdc at 300 mA
Off current: <0.1 mA

WDG input current: 5 mA

Key coding |(See section “Key coding” on page 17)
Module code:
+ Holes ‘A13, 25

Chassis code:

+ Large pins ‘AIS, C25

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.

2 Modules with suffix code V1.1 or CCV1.1 and higher have an improved designed. There are no
functional changes.

3 The maximum output current is to be linear derated from 100% at 60°C (140°F) to 90% at 70°C
(158°F).
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SD0-0448

Safe digital output module (48 Vdc, 0.75 A, 4 channels)

Description

382

The safe digital output module SDO-0448 has four 48 Vdc, 750 mA output
channels to drive loads up to 36 W. These loads may be resistive (such as LEDs)
or inductive (such as solenoids).

For inductive loads, a suppression diode is included on each output. The outputs,
including the suppression diodes, are fully tested and may therefore be used for
safe applications.

Within the configured Diagnostic Test Interval, the outputs are tested for:
* Ability to de-energize

* Ability to de-energize via secondary means

* Crosstalk between outputs

* Functioning of the suppression diodes

The outputs have secondary means of de-energizing (SMOD). This enables the
watchdog and the processor to de-energize the outputs irrespective of the result of
the application function.
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SDO-0448

Figure 231 Schematic diagram for connection of one output to the SDO-0448 module

o
=3

I
g 48 Vdc int
d6,26
Q 48 Vdc ext
I
Group On/Off SMOD |
I
Group readback €<—¢ ‘
I
tochannel 2,34 <—¢ }
I
I
I
I
I
CH On/Off }
I
M OUTPUT+ Is
CHreadback <——¢ \“
I
AN \
| load
OUTPUT- C‘
28,d30,230
C‘ 0Vde
I

*Current Limiting circuit
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Pin allocation

The back view and pin allocation of the SDO-0448 module connector are as

follows:
L., 4 WDG b2 GND 22 VCC
’_H d4 - 74 _
dé Supply 48 Vdc ext. 76 Supply 48 Vdc ext.
2 ‘ - ds Supply 48 Vdc int. z8 Supply 0 Vdc
= 1| dl0 (0 Vdc) z10 (0 Vdc)
: : d12 (0 Vdc) z12 (0 Vdc)
I ol di4 OUT 1+ z14 OUT 1-
: ° : dl6 (0 Vdc) z16 (0 Vdc)
: u : di18 OUT 2+ z18  OUT 2-
. 1] d20 (0 Vde) 220 (0 Vdc)
: : d22  OUT 3+ 222 OUT 3-
I« 1| d24 (0 Vdc) 224 (0 Vdc)
ol o] 426 ouT4+ 226  OUT 4-
\_U d28 (0 Vdc) z28 (0 Vdc)
d30  Supply 0 Vdc z30  Supply 0 Vdc
d32 732
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SDO-0448

Connection examples

The figures below show a number of connection examples for the safe digital
output module SDO-0448.

Figure 232 Connection example of SDO-0448 module to FTA for both non-redundant and redundant
10 configurations

48 Vdc int 48 Vdc ext
; o O ; ; o O ;
z8 d8 d30 z30 db z6

—  4INT - —  HEXT 4EXT

FS—SD0O-0448 4—CHANNEL DIGITAL OUTPUT MODULE 48 VDC FS

+ouTt - + out2 - + ouTs - + oUT4 -
d14 214 d18 218 922 222 d26 226
32 29 24 21 16 13 8 5

1/0 BACK—PLANE CONNECTOR (CNx)

% SYSTEM CABLE

FIELD TERMINATION ASSEMBLY

Figure 233 10 connection example for SDO-0448 module for non-redundant IO configurations

48 Vdc int 48 Vdc ext
; O O O O ; ; O O ;
z8 d8 d30 z30 d6 z6

—  4INT - — EXT +EXT

FS—SD0-0448 4—CHANNEL DIGITAL OUTPUT MODULE 48 VDC FS

+ ouTt - + ouT2 - + ouT3 - + ouT4 -
di4 z14 d18 z18 d22 222 d26 z26
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=z

386

Figure 234 10 connection example for SDO-0448 module for redundant 1O configurations

48 Vdc int 48 Vdc ext
O O O O ; O O O O ;
z8 d8 d30  z30 d6 z6
—  FINT - —  +EXT +EXT
FS—SD0-0448 4—CHANNEL DIGITAL OUTPUT MODULE 48 VDC FS
+ 0 oUTT - +oUT2 - +0UT3 - + 0UT4 -
d14 214 418 218 422 222 426 226
> > > >

Note

The 48 Vdc internal and external power supplies must be connected to prevent fault
detection during self-test of the output module (pins d6/z6, d8, z8, d30/z30).
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Technical data

SDO-0448

The SDO-0448 module has the following specifications:

General

Type numbers! 2:

FS-SDO-0448 V1.1

FC-SDO-0448 CCV1.1

Approvals:

CE, TUV, UL, CSA

Space requirements:

4 TE, 3 HE (= 4 HP, 3U)

Power

Supply voltage:

48 Vdc + 15%

Power requirements:

5 Vdc, 25 mA
48 Vdc internal, 20 mA
48 Vdc external, 20 mA (without output load)

Output

Number of output channels:

4

Output specification:

48 Vdc solid-state source, short-circuit proof

Maximum current:

750 mA3

(see section “General information about output
modules” on page 344)

Maximum lamp load: 125 mA (6 W)
Maximum load capacitance:| 1 pF

Voltage drop: < 2.1 Vdc at 750 mA
Off current: <0.l mA

WDG input current: SmA

Key coding

(See section “Key coding” on page 17)

Module code:
+ Holes ‘Al3,C21
Chassis code:
» Large pins ‘A13, C21

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.

2 Modules with suffix code V1.1 or CCV1.1 and higher have an improved designed. There are no
functional changes besides the operational limits stated herein.

3 The maximum output current is to be linear derated from 100% at 60°C (122°F) to 80% at 70°C
(158°F). Output modules with suffix code V1.0 cannot be used above 60°C (122°F).
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SDO-0424

Safe digital output module (24 Vdc, 2 A, 4 channels)

Description

388

The safe digital output module SDO-0424 has four 24 Vdc, 2 A output channels
to drive loads up to 50 W. The maximum module load is 6 A.

These loads may be resistive (such as lamps) or inductive (such as solenoids). For
inductive loads, a suppression diode is included on each output. The outputs,
including the suppression diodes, are fully tested and may therefore be used for
safe applications.

Within the configured Diagnostic Test Interval, the outputs are tested for:
* Ability to de-energize the output,

* Ability to de-energize the group (via secondary means),

* Crosstalk between outputs, and

* Functioning of the suppression diodes.

The external 24 Vdc supply is split into two groups of two outputs each. Each
group has its own secondary means of de-energizing. This increases the shutdown
selectivity in case of a channel failure.

A secondary means of de-energizing (SMOD) enables the watchdog and the
processor to de-energize the outputs, irrespective of the result of the application
function.
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SDO-0424

Figure 235 Schematic diagram for connection of one output to the SDO-0424 module

d8

I
g 24 Vdc int
d32,232
to group 2 g 24 Vdc ext
d6,z6
Q 24 Vdc ext
I
Group1 On/Off SMOD 1 |
I
Group1 readback <—————¢ ‘
I
to channel2 <———1 }
I
I
I
I
I
CH On/Off }
I
N OUTPUT+ r
LA \‘
CHreadpack <1
-—
AN \
I
OUTPUT- ) Q oad
28,d30,230

(‘ 0Vde
[

*Current Limiting circuit
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Pin allocation

390

The back view and pin allocation of the SDO-0424 module connector are as

follows:

a2
—]
d6
ds
| dio
: di2
| d14
: di6
| dis
: d20
\
|
\
\
\

d22
d24
d26
d28

L] 430

d32

32

WDG b2 GND
Supply 24 Vdc ext.
Supply 24 Vdc int.

OUT 1+
OUT 1+
OUT 2+
OUT 2+
OUT 3+
OUT 3+
OUT 4+
OUT 4+

(0 Vdc)
Supply 0 Vdc
Supply 24 Vdc ext.
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z2

74

z6

z8

z10
z12
z14
z16
z18
720
722
724
726
728
z30
732

vCC
Supply 24 Vdc ext.
Supply 0 Vdc

OUT 1-
OUT 1-
OUT 2-
OUT 2-
OUT 3-
OUT 3-
OUT 4-
OUT 4-

(0 Vde)
Supply 0 Vdc
Supply 24 Vdc ext.



SDO-0424

Connection examples

The figures below show a number of connection examples for the safe digital
output module SDO-0424.

Figure 236 Connection example of SDO-0424 module to FTA for both non-redundant and redundant
10 configurations

24 Vdc int 24 Vdc ext
; o O 0O O ; ; o O O O ;

z8 d8 d30 z30 db z6 d32  z32
- +INT - - +EXT +EXT +EXT +EXT

FS—-SD0O-0424 4—CHANNEL DIGITAL OUTPUT MODULE 24 VDC FS
+ + OoUTt - - + + 0OUTZ2 - - + + 0UT3 - - + + 0ouT4 - -
d12 di4 z12 z14 d16 d18 z16 718 d20 d22 720 z22 d24 d26 724 726
36 32 33 29 28 24 25 21 20 16 1713 12 8 9 5

1/0 BACK—PLANE CONNECTOR (CNx)

% SYSTEM CABLE

FIELD TERMINATION ASSEMBLY

Figure 237 10 connection example for SDO-0424 module for non-redundant 10 configurations

24 Vdc int 24 Vdc ext
; o O 0O O ; ; o O 0O O ;
5 d8 930 230 46 26 432 732
- +INT - - +EXT +EXT +EXT +EXT
FS—=SDO-0424 4—CHANNEL DIGITAL OUTPUT MODULE 24 VDC FS
+ + oum — — + + 0UT2 — — + + 0UT3 - — + + 0UT4 - -
412 di4 212 514 416_dis 216 218 420 d22 220 222 424 d26 224 226
\ \ \ \ \ \
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Figure 238 10 connection example for SDO-0424 module for redundant 1O configurations

24 Vdc int 24 Vdc ext
; O O O O ; ; o O O O ;
z8 d8 d30  z30 d6 6 d32 232
— +INT - - +EXT +EXT +EXT +EXT
FS—SD0O-0424 4—CHANNEL DIGITAL OUTPUT MODULE 24 VDC FS
+ + oum - — + + 0UTZ - — + + 0UT3 - — + + 0UT4 -— —
diz d14 z12 z14 die di18 z16 z18 d20 d22 z20 z22 d24 d26 724 226
\ ‘ \ \ ‘ \ \ ‘ \ \

@? Note

The 24 Vdc internal and external power supplies must be connected to both output groups
to prevent fault detection during self-testing of the output module (pins d6/z6, d8, d30/z30
and d32/z32)
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Technical data

SDO-0424

The SDO-0424 module has the following specifications:

General

Type numbers! 2:

FS-SDO-0424 V1.1
FC-SDO-0424 CCV1.1

Approvals:

CE, TUV, UL, CSA

Space requirements:

4 TE, 3 HE (= 4 HP, 3U)

Power

Power requirements:

5Vdc, 12 mA
24 Vdc internal, 35 mA
24 Vdc external, 50 mA (without output load)

Output

Number of output
channels:

4 (2 groups of 2)

Output specification:

24 Vdc solid-state source, short-circuit proof

Maximum channel current:

2A3

(see “General information about output
modules” on page 344)

Maximum total module
load:

6 A (module dissipation limit)

Maximum lamp load: 417 mA (10 W)
Maximum load 1 uF
capacitance:

Voltage drop: <1.3Vdcat2 A
Off current: <0.1 mA

WDG input current: 8 mA

Key coding

(See section “Key coding” on page 17)
Module code:

- Holes ‘A13, Cs
Chassis code:

» Large pins ‘A13, Cs

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.

2 Modules with suffix code V1.1 or CCV1.1 have an improved design. There are no functional
changes besides the operational limits stated herein.

3 The maximum output current is to be linear derated from 100% at 60°C (140°F) to 50% at 70°C
(158°F).
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SDOL-0424

Safe loop-monitored digital output module (24 Vdc, 1 A, 4 channels)

Description

The safe loop-monitored digital output module SDOL-0424 has four 24 Vdc, 1 A
loop-monitored output channels to drive loads up to 24 W. The maximum module
load is 3.6 A. These loads may be resistive or inductive. For inductive loads, a
suppression diode is included on each output.

The outputs, including the suppression diode, the lead breakage detection and
short-circuit detection, are fully tested and may therefore be used for safe
applications.

The outputs are tested for:

* Ability to de-energize

* Ability to de-energize via secondary means

*  Cross talk between outputs

* Function of the suppression diodes

* Lead breakage in the (external) output wiring

» Short circuit of the outputs
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SDOL-0424

Figure 239 Schematic diagram for connection of one output to the SDOL-0424 module

Group On/Off 9—{ SMoD

24 Vdc int

24 Vdc ext

Group readback <————1

to channel 2,34 <—

CH On/Off

CH readback

OUTPUT+

!
G
G

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

|
/
JX N
!

!

|
-
&
!

!

!
f\
&
!

!

!
C

load
current readback <————————1 OUTPUT- -

*Current Limiting circuit

The outputs have secondary means of de-energizing (SMOD). This enables the
watchdog and/or the processor to de-energize the outputs irrespective of the result
of the application function.

@ Note

The SDOL-0424 module can only be used in combination with an IO backplane, since the
outputs require an BSDOL-04UNI module.

Loop-monitoring

All outputs are monitored for lead breakage and short circuit. To get a rough lead
breakage current setting, the current sense level must be programmed (see Table
54 on page 396). A BSDOL-04UNI module consists of a BSDOL-01 section,
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LEDs

396

placed on the I0-backplane program connector PX and sixteen (4xS, 4xL, 4xM,
4xH) range setting sub-modules.

Table 54 Selection of range-setting module

LOAD Range-setting module
Spare channel Sub-module “S”
0.1—0.39 W 4—16 mA None

04—1.1W 17—47 mA Sub-module “L”
1.2—47W 48—199 mA Sub-module “M”
>48W >200 mA Sub-module “H”

The SDOL-0424 module has one LED for each channel; four in total.

If a channel is Off, its corresponding LED is off and gives short intermittent
flashes. These indicate the lead breakage tests are being performed.

If a channel is On and the configuration is non-redundant, its corresponding
LED is on and gives (very) short periodic flashes, which are hardly visible to the
naked eye. These indicate the internal switch-off self-tests are being performed.

If a channel is On and the configuration is redundant, its corresponding LEDs
appear to flash intermittently. This happens because the module in Control
Processor 2 switches off briefly to allow the module in Control Processor 1 to
perform its self-test. After the self-test of the module in Control Processor 1 has
been completed, the module in Control Processor 2 switches on again (this may
take some time) and the module in Control Processor 1 switches off to allow the
module in Control Processor 2 to perform its self-test, etc. Due to this, it looks as
if the channel LEDs of both modules flash intermittently. The LED flash speed
may vary, depending on the application cycle time and configuration of
Diagnostic Test Interval.
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Pin allocation

SDOL-0424

The back view and pin allocation of the SDOL-0424 module connector are as

follows:

I I
I I
o
I I
[oe
O
[
I I
I I
I I
I I
I I
I I
I I
I I
I I

32

L]

d2

d4

dé

ds

d10
di2
di14
d1é6
dig8
d20
d22
d24
d26
d28
d30
d32

WDG
Supply 24 Vdc ext.
Supply 24 Vdc int.

(0 Vdc)

OuT 1+

0 Vdc

OuUT 2+

0 Vdc

OUT 3+

0 Vdc

OUT 4+

0 Vdc
Supply 0 Vdc

b2 GND z2
z4
z6
z8
z10
z12
z14
716
z18
720
z22
724
726
728
z30
732
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VCC
Supply 24 Vdc ext.
Supply 0 Vdc

(0 Vdc)

OUT 1-

0 Vdc

OUT 2-

0 Vdc

OUT 3-

0 Vdc

OUT 4~

0 Vdc

Supply 0 Vdc
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Connection example

The figure below shows a connection example for the safe digital output module
SDOL-0424.

Figure 240 Connection example of SDOL-0424 module to FTA for both non-redundant and
redundant 10 configurations

24 Vdc int 24 Vdc ext
; o O ) g o O ;

8 d8 930 230 d6 26

—  #INT — = HEXT +EXT
FS—SDOL-0424 4—CHANNEL DIGITAL OUTPUT MODULE 24 VDC FS
+ ouTl - + 0UT2 — + 0UT3 - + OuTh -
d14 214 di6 z16 d18 218 420 220 d22 222 d24 224 426 226 d28 228
ry— 71T — | T T T T T N e - 01T —\\— 71T 1T — — 7
| 0 vde |
| t t t t g |
| S.LM S,LM S,LM SLM | 4|

H or H or H or H or %

‘ open open open open @ ‘
\ \
L) - 4 — — — | e J
32 29 24 21 16 13 8 5

/0 BACK—PLANE CONNECTOR (CNx)

% SYSTEM CABLE

FIELD TERMINATION ASSEMBLY

@ Note

The 24 Vdc internal power supply (d8 and z8) must be connected to prevent fault
detection during the self-test of the output module. The external power supply (d6/z6 and
d30/z30), as well as (dummy) loads on all channels, must be connected to prevent fault
detection during the lead breakage test of the output module.
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Technical data

SDOL-0424

The SDOL-0424 module has the following specifications:

General Type numbers' : FS-SDOL-0424 V1.1
FC-SDOL-0424 CCV1.1
Approvals: CE, TUV, UL, CSA, FM
Space requirements: 4 TE, 3 HE (=4 HP, 3U)
Power Power requirements: 5 Vde, 15 mA
24 Vdc internal, 50 mA
24 Vdc external, 15 mA (without output
load)
Output Number of output channels: |4
Output specification: 24 Vdc solid-state source, short circuit proof
Maximum channel current: |1 A
Maximum total module 3.6 A (module dissipation limit)
load:
Maximum load inductance: |0.5 H
Maximum load capacitance: |1 uF
Top of overload detection: |> 10 Q
Cold resistance lamp: >20Q
Voltage drop: <l3VatlA
Off current: <0.1 mA
Current sense voltage drop: [<1VatlA
WDG input current: 4 mA
Key coding |(See section “Key coding” on page 17)
Module code:
* Holes ’A13, Cc9
Chassis code:
 Large pins ‘A13, C9

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.

2 Modules with suffix code V1.1 or CCV1.1 and higher have improved design. There are no
functional changes.
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SDOL-0448

Safe loop-monitored digital output module (48 Vdc, 500mA, 4 channels)

Description

The safe loop-monitored digital output module SDOL-0448 has four 48 Vdc,
500mA loop-monitored output channels to drive loads up to 24 W. These loads
may be resistive or inductive. For inductive loads, a suppression diode is included
on each output.

The outputs, including the suppression diode, the lead breakage detection and
short-circuit detection, are fully tested and may therefore be used for safe
applications.

The outputs are tested for:

* Ability to de-energize

* Ability to de-energize via secondary means

*  Cross talk between outputs

* Function of the suppression diodes

* Lead breakage in the (external) output wiring

» Short circuit of the outputs
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SDOL-0448

Figure 241 Schematic diagram for connection of one output to the SDOL-0448 module

(=—————————— 48 vdc int
p
C

§ 48 Vdc ext
1
|
Group On /Off 9—<E SMOD |
|
Group readback «<—— :
to channel 2,3,4 <—— :
|
|
|
N
| | |
CH On /Off : : FS—BSDOL-04 |
| | [ | |
CH readback [ [ IS, open, | [
| | | | |
| | | LM or H | |
OUTPUT+ - SN SN ' '
1 4 7 | |
| | | | |
| | | | |
Current readback <————— OUTPUT— ‘/‘ ! ! ! ! load
N 4 4 | |
| | | | |
| | | | |
XZ | | | | |
| | | | |
| | | | |
I N aY | I
N I I | |
| | - - | |
| | |
T
|
~ 28,d30,z30
S 0 Vdc

*Current Limiting circuit

The outputs have secondary means of de-energizing (SMOD). This enables the
watchdog and/or the processor to de-energize the outputs irrespective of the result
of the application function.

@ Note

The SDOL-0448 module can only be used in combination with an IO backplane, since the
outputs require an BSDOL-04UNI module.

Loop-monitoring

All outputs are monitored for lead breakage and short circuit. To get a rough lead
breakage current setting, the current sense level must be programmed (see Table
55 on page 402). A BSDOL-04UNI module consists of a BSDOL-01 section,
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LEDs

402

placed on the I0-backplane program connector PX and sixteen (4xS, 4xL, 4xM,
4xH) range setting sub-modules.

Table 55 Selection of range-setting module

LOAD Range-setting module
Spare channel! Sub-module “S”
0.2—0.8 W 4—16 mA None

0.9—22W 17—47 mA Sub-module “L”
23—95W 48—199 mA Sub-module “M”
>9.6W >200 mA Sub-module “H”

1 To reduce power consumption and heat dissipation it is advised to keep spare channels Of £.

The SDOL-0448 module has one LED for each channel; four in total.

If a channel is Off, its corresponding LED is off and gives short intermittent
flashes. These indicate the lead breakage tests are being performed.

If a channel is On and the configuration is non-redundant, its corresponding
LED is on and gives (very) short periodic flashes, which are hardly visible to the
naked eye. These indicate the internal switch-off self-tests are being performed.

If a channel is On and the configuration is redundant, its corresponding LEDs
appear to flash intermittently. This happens because the module in Control
Processor 2 switches off briefly to allow the module in Control Processor 1 to
perform its self-test. After the self-test of the module in Control Processor 1 has
been completed, the module in Control Processor 2 switches on again (this may
take some time) and the module in Control Processor 1 switches off to allow the
module in Control Processor 2 to perform its self-test, etc. Due to this, it looks as
if the channel LEDs of both modules flash intermittently. The LED flash speed
may vary, depending on the application cycle time and configuration of
Diagnostic Test Interval.
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Pin allocation

SDOL-0448

The back view and pin allocation of the SDOL-0448 module connector are as

follows:

o

| |
| |
| |
| |
| |
[oe
o
[
| |
| |
| |
| |
| |
| |
| |

32

L]

d2

d4

dé

ds

d10
di2
di14
d1é6
dig8
d20
d22
d24
d26
d28
d30
d32

WDG
Supply 48 Vdc ext.
Supply 48 Vdc int.

(0 Vdc)

OuT 1+

0 Vdc

OuUT 2+

0 Vdc

OUT 3+

0 Vdc

OUT 4+

0 Vdc
Supply 0 Vdc

b2 GND z2
z4
z6
z8
z10
z12
z14
716
z18
720
z22
724
726
728
z30
732
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VCC
Supply 48 Vdc ext.
Supply 0 Vdc

(0 Vdc)

OUT 1-

0 Vdc

OUT 2-

0 Vdc

OUT 3-

0 Vdc

OUT 4~

0 Vdc

Supply 0 Vdc
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Connection example

The figure below shows a connection example for the safe digital output module
SDOL-0448.

Figure 242 Connection example of SDOL-0448 module to FTA for both non-redundant and
redundant 10 configurations

48 Vdc int 48 Vdc ext
;O O ) {O O ;

28 d8 d30 230 d6 26
—  4INT — = HEXT +EXT

FS—SDOL-0448 4—CHANNEL DIGITAL OUTPUT MODULE 48 VDC FS

+ ouTt - + oUT2 — + 0UT3 - + ouTl -

a4 214 416 216 918 218 920 220 d22 222 924 224 a26 226 928 228

rr— T —\ |\ T —\— 71T 1T | 71T — - 1T — |\ 71T T — /1
| 0 vde |
| t t t t g |
| SLM SLM SLM SLM OL |

H or H or H or H or %

‘ open open open open D ‘
\ \
L — £ - — — 4 [ - - - = 4 - — — 4 L= - - - |
32 29 24 21 16 13 8 5

/0 BACK—PLANE CONNECTOR (CNx)

% SYSTEM CABLE

FIELD TERMINATION ASSEMBLY

@ Note

The 48 Vdc internal power supply (d8 and z8) must be connected to prevent fault
detection during the self-test of the output module. The external power supply (d6/z6 and
d30/z30), as well as (dummy) loads on all channels, must be connected to prevent fault
detection during the lead breakage test of the output module.
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Technical data

SDOL-0448

The SDOL-0448 module has the following specifications:

General

Type number : FS-SDOL-0448 V1.0
FC-SDOL-0448 CCV1.0
Approvals: CE, TUV, UL, CSA

Space requirements:

4 TE, 3 HE (= 4 HP, 3U)

Power

Power requirements:

5Vdc, 15 mA
48 Vdc internal, 25 mA
48Vdc external, 15 mA (without output load)

Output

Number of output channels:

4

Output specification:

48 Vdc solid-state source, short circuit proof

Maximum channel current:

0.5 A (see section “General information
about output modules” on page 344)

Maximum load inductance:

1H

Key coding

Maximum load capacitance: |0.5 uF

Top of overload detection: |> 50 Q

Cold resistance lamp: >90Q
Voltage drop: <1.5Vat0.5A
Of £ current: <0.1 mA
Current sense voltage drop: |<1 V at 0.5A
WDG input current: 4 mA

(See section “Key coding” on page 17)
Module code:

« Holes ’A17, 9
Chassis code:

» Large pins ’A17, C9

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.
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Output converter modules

This chapter describes the output converter modules that are available for Safety
Manager.

The following output converter modules are described:

Output converter module
BSDOL-04UNI
setting “S”

See
Range setting module page 410

setting “L”
setting “M”

setting “H”

For related output modules, see “Output modules” on page 343.
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General info about output converter modules

An output converter module converts (output) load ranges to values that can be
used by Safety Manager output module signals.

The converter modules described here are “B” type converters, meaning they are
placed on an IO programming connector on the IO backplane in the 1O chassis.

Table 56 on page 408 shows the available output converter modules and the
output modules for which they are used.

Table 56 output converter modules and their corresponding output modules

Output Converter Module Output Module

BSDOL-04UNI SDOL-0424

Figure 243 on page 408 shows a part of the back of a non-redundant 1O chassis
with input converters in slots P1, P4, P6 and P7.

Figure 243 Detail of the back of a non-redundant |0 chassis

O O
O
8 on7 oNg oNs oN4 oN3 onz o
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General info about output converter modules

Figure 244 on page 409 shows a part of the back of a redundant 10 chassis with
output converters in slots P1 and P7.

Figure 244 Detail of the back of a redundant IO chassis
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11 — Output converter modules

BSDOL-04UNI

Range setting module

Description

The loop-monitored output channels of the SDOL-0424 module usually need a
range setting module to put the current sense level in the proper range or to
prevent lead breakage detection on spare channels. For this, the range setting
module BSDOL-04UNI can be used.

Redundant SDOL-0424 modules require only one BSDOL-04UNI module.

The BSDOL-04UNI module is placed on a programming connector (Px) on the
back of the 10 backplane in the 19-inch chassis.

Figure 245 Front view of the BSDOL-04UNI
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BSDOL-04UNI

The BSDOL-04UNI module is a module with break-off sections (see Figure 245

on page 410):

* The main section (BSDOL-04), which must be placed on the programming
connector (Px) on the 10 backplane. Offers 4 range settings positions for
channel 1 through 4 (see Table 57 on page 411).

* 16 Range setting sub-modules (4x type S, 4x type L, 4x type M, 4x type H),
which must be placed on the 4 positions in the BSDOL-04 (= main section).

Table 57 on page 411 shows the possible range settings for the BSDOL-04UNI

module.

Table 57 Possible BSDOL-04UNI range settings

Range setting |Range Description

S - The BSDOL-04UNI “S” range setting is used for spare
channels of SDOL-04x modules to prevent lead breakage
detection on those channels and has a 4.7 kQ (dummy load)
resistor.

L 17—47 mA |The BSDOL-04UNI “L” range setting module is used for
SDOL-04x channels with loads between 17 and 47 mA and
has a 33 Q resistor to set the current sense level.

M 48—199 mA | The BSDOL-04UNI “M” range setting module is used for
SDOL-04x channels with loads between 48 and 199 mA
and has a 10 Q resistor to set the current sense level.

H >200mA | The BSDOL-04UNI “H” range setting module is used for
SDOL-04x channels with loads of 200 mA or higher and
has a 2.2 Q resistor to set the current sense level.

Note

When the BSDOL-04UNI module is placed on the IO backplane, the top position
corresponds to channel 1, the second position to channel 2, and so on.
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Figure 246 Rear view of an BSDOL-04UNI on an 10 backplane
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The ‘example’ in Figure 246 on page 412 shows:
¢ Channel I: setting for a 48—199 mA load

* Channel 2: setting for a 4—16 mA load

» Channel 3: setting for a 17—47 mA load

* Channel 4: spare

The ‘empty’ BSDOL-04UNI at the left side in Figure 246 on page 412 is actually
set for 4—16 mA load on all four channels.
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BSDOL-04UNI

Figure 247 Schematic diagram for a channel with range setting sub-module
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Figure 248 Schematic diagram for a spare channel
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11 — Output converter modules

Technical data
The BSDOL-04UNI module has the following specifications:

414

General | Type numbers' : FS-BSDOL-04UNI
FC-BSDOL-04UNI
Approvals: CE, TUV, UL, CSA, FM
Number of channels: 4
Power Power requirements:
“S” 5 mA from 24 Vext. of SDOL-0424
“L”, M” and “H” None
Load range:
“S” None
None 4—16 mA
0.1—0.39W at 24 Vdc (SDOL-0424)
“L” 17—47 mA
0.4—1.1 W at 24 Vdc (SDOL-0424)
“M” 48—199 mA
1.2—4.7 W at 24 Vdc (SDOL-0424)
“H” >200 mA
>4.8 W at 24 Vdc (SDOL-0424)
Physical |Dimensions:
BSDOL-04UNI 58.5 X 54.5 x 12.5mm (2.3 x 2.15 x 0.5 in)
BSDOL-04 58.5 %21 x 9mm (2.3 x 0.825 x 0.35 in)
Range setting sub-module 13.5x 5.1 x 12.5mm (.525 x 0.2 x 0.5 in)
Chassis space requirements: None (placed on programming connector on
10 backplane)

1 FS-type modules are non conformal coated modules.
FC-type modules are conformal coated modules. Conformal coated modules have the letters
“CC” preceding the version number.
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Universal 10 modules

This chapter describes the universal IO modules that are available for Safety
Manager. These are:

output module see

RUSIO-3224 Remote Universal Safe IO device (32 channels, 24 |page 416
Vdc)

RUSLS-3224 Remote Universal Safe Logic Solver (32 channels, |page 439
24 Vdc)

Safety Manager Hardware Reference 415
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RUSIO-3224

Remote Universal Safe 10 device (32 channels, 24 Vdc)

Description

416

The RUSIO-3224 module has 32 universal safe IO channels with configurable
channel function; configuration is done in Safety Builder.

The RUSIO-3224 module can be used in applications up to SIL 3, in compliance
with IEC 61508/61511.

It requires two RUSIO-3224 modules to achieve a redundant configuration.
All channels are powered out of the 24Vdc supply.

Each channel can be configured as:

* Digital input (with or without loop monitoring)

» Digital output (with loop monitoring)

* Analog input (0-20mA or 4-20mA active)

* Analog output (0-20mA or 4-20mA active)

The RUSIO-3224 module supports two (100Mbaud) ethernet links to
communicate with a SM Controller.

The RUSIO-3224 module has a housing that is in line with the patented Series C
design of Honeywell. It needs to be placed on an 10 Termination Assembly
(I0TA).

Figure 249 on page 417 shows physical appearance of the RUSIO-3224 module.
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RUSIO-3224

Figure 249 RUSIO-3224 module - top, side and bottom view

Hon Sywel

Bottom view

The RUSIO-3224 module has the following features:

32 universal 10 channels that can be configured to control DI, AI, DO, AO

any type of 10 field signal has only to be connected to the two connections of
the applicable universal channel on the [OTA

proven-in-use redundant processor concept that complies with the SIL 3
safety requirements in single channel operation

a dedicated communication link between these processors

a redundant communication link with the partner module (in redundant
configuration)

an Ethernet-based SM RIO link to the SM Controller in the network via
dedicated switches; the SM RIO link uses a dedicated protocol

Safety Manager Hardware Reference 417
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418

monitoring the temperature of the electronics

a configurable ESD function via channel 32 for dedicated safety related
functions

function-tested watchdogs that: monitor and/or handle:
- monitor cycle time and supply voltage
- handle the ESD function and memory errors

LED indicators at the front of the module for power and health status
indication

real-time clock for Sequence Of Event (SOE) time stamping with a resolution
of 1 msec

The RUSIO-3224 module functions as a universal IO module within the Safety
Manager concept. It executes:

the input scan of the process variables
all functional tests of its hardware
data exchange with its partner module

data exchange via the SM RIO link with the SM Controller that executes the
application logics

update the outputs and thus the process

The FLASH nature of the memory allows for on line upgrading within the
TUV-approved concept of both the system software as well as the channel
configuration.
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RUSIO-3224

Power and status indications

The RUSIO-3224 module has two LEDs; one for power indication and one for
status indication (see Figure 250 on page 419).

Figure 250 RUSIO-3224 module - power and status indications

®Power

®Stctus
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Remote

Universal
Safe l/O

FC-RUSIO3224

The table below specifies the applicable indications:

LED indication Status

Power LED |Green, steady Power to the module is switched on
Off Power to the module is switched off

Status LED |Green, steady Running without hardware fault
Red, steady Running with hardware fault(s)

Green, flashing, toggle 1 Hz |Idle without hardware fault
Red, flashing, toggle 1 Hz |Idle with hardware fault(s)

Red, flashing, toggle 4 Hz | Application / firmware loading
Off Module has stopped
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ESD function

420

The RUSIO-3224 module has one channel that can be configured as Emergency
ShutDown (ESD) input; this is channel 32. To configure channel 32 as ESD input
in Safety Builder, the two pins fork on the CN4 terminals on the IOTA must be in
the ENABLE position (connecting pins 1 and 2).

Channel 32 must be configured for the ESD function in the software also, in order
to execute the proper tests for the ESD channel.

When the (field) switch on the ESD input opens, the universal 10 watchdogs
switch off and all digital outputs of the connected RUSIO-3224 module(s) will go
off and remain off. There is no software action required to do this; also there is no
software action that can prevent this.

See detail A of Figure 251 on page 420 for a block diagram of this ESD input.
See detail B of Figure 251 on page 420 for the ESD input field connection.
The ESD input is line monitored (for short circuit in the field wires).

Place the (1kOhm) line termination resistor on (or near) the switch.

Figure 251 ESD input of a universal 10 channel

Detail A Detail B
24Vdc
200 Ohrm ESD input
read back 32 54vVde
2.1k0hm |
2.3kOhm
s
32+ 32+
ES.D’ RUSIO
switch
30— 1kOhm <o
o—— 0Vdc | ovde

field
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RUSIO-3224

Connecting multiple ESD-inputs of RUSIO-3224 modules with one switch
requires a 7.5Volt zener, see Figure 252 on page 421.

All RUSIO-3224 modules involved must be supplied out of the same 24Vdc
(power rail).

A 1 Watt zenerdiode - like the IN4737A or the BZV85-C7VS5 - can handle upto
10 ESD inputs of (redundant) RUSIO-3224 modules.

A 5 Watt zenerdiode - like the 1N5343B - can handle upto 50 ESD inputs of
(redundant) RUSIO-3224 modules.

Figure 252 ESD switch to multiple universal |O modules

24Vdc —]
32+ D
—o—1__F—
ovde RUSIO
/ 24Vdc —]
ESD— L — | D
switch
7.5Volt 30 OVde RUSIO
field
Technical Data for an ESD input
Open voltage: 24 Vdc -20% ... +30%
Closed contact current: 7 mA £ 5% (at 24Vdc)
Switch resistor (single): 1 kOhm + 5% >0.25W
Switch zener (multiple): 7.5 Volt
Open contact current: <4mA=+5%
Short circuit detection: field resistance < 500 Ohm + 50%
ESD to outputs off delay: 10 ms +30%
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I0 channels

The RUSIO-3224 module has 32 remote universal safe 10 channels.

One RUSIO-3224 module can be placed on a non-redundant IOTA to establish 32
non-redundant channels. Two RUSIO-3224 modules can be placed on one
redundant IOTA to establish 32 redundant universal safe IO channels.

Each channel has two screw positions for the connection of field wires on the
IOTA. No additional connections for field devices are required.

Positions 1+ thru 32+ are the signal connections; one for each of the channels.
Positions 1- thru 32- are (all) directly connected with the 0Volt supply connection.
All channels are 24Vdc sourcing (“active”).

Each channel can be configured as (line monitored) input or output. Some
channels have additional configuration features. In the next topics the features
and specific technical data of the various configurations are described. The topic
titles reflect the function that a channel will have once it is configured.

Line-monitored digital input

422

The line-monitored input of the RUSIO-3224 module consists of a 250 Ohm
resistance and an electronic current limiter. See detail A of Figure 253 on
page 423 for a block diagram of this universal IO channel configuration.

A line-monitored digital input requires two resistors in the field, near the
switching element.

For Normally Closed (field-)contacts, these resistors must be connected in
parallel, close to the switch. See detail B of Figure 253 on page 423.

For Normally Open (field-)contacts, these resistors must be connected in series,
close to the switch. See detail C of Figure 253 on page 423.

Lead-breakage or short circuit in the wires to the switching element will be
detected and result in a warning by the RUSIO-3224.
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RUSIO-3224

Figure 253 Line-monitored digital input of a universal 10 channel
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The contacts are shown in the operational state

Technical Data for a line-monitored digital input

All channels

Open voltage:

24 Vdc -20% ... +30%

Short circuit current:

7 mA £ 5%

Current limiter voltage drop:

< 1.4 Volt (while NOT limiting)

Open contact:

15 kOhm + 5% >0.1W

Closed contact:

5 kOhm + 5% >0.25W

Short circuit detection:

1>63mA=+5%

Closed contact detection:

28mMA<I<63mA +5%

Open contact detection:

0.7mA <I<2.1mA=+5%

Lead breakage detection:

1<0.7mA + 5%

Input filter:

first-order low-pass 100 Hz

Safety Manager Hardware Reference
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Non line-monitored digital input

The non line-monitored input of the RUSIO-3224 module consists of a 250 Ohm
resistance and an electronic current limiter. See detail A of Figure 254 on
page 424 for a block diagram of this universal IO channel configuration.

A non line-monitored digital input has a switching element in the field; see detail
B of Figure 254 on page 424.
This input has no short circuit or lead breakage detection.

(') Attention:

©

Channels configured as non line-monitored digital inputs may not be used as part of a
safety loop.

Figure 254 Non line-monitored digital input of a universal 10 channel

Detail A Detail B
24Vdc non line monitored
digital input
250 Ohm d P
24‘Vdc
C t
Humrirtegr IN+
7/3.5 mA ﬁ
N % RUSIO
IN+
IN—
ZAN | ovde
IN— field
O— 0Vdc
Technical Data for a non line-monitored digital input
All channels Open voltage: 24 Vdc -20% ... +30%
Closed contact current: 7 mA £ 5%, after open state

detection

3.5 mA + 5%, after closed state

detection
Current limiter voltage drop: < 1.4 Volt (while NOT limiting)
Closed contact detection: [>2.8mA +5%
Open contact detection: [<2.1mA +5%
Input filter: first-order low-pass 100 Hz
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RUSIO-3224

Analog input 0-20mA and 4-20mA

The analog input of the RUSIO-3224 module consists of a 250 Ohm resistance
and an electronic current limiter. See detail A of Figure 255 on page 425 for a
block diagram of this universal IO channel configuration.

An analog input is typically connected with a sensor in the field.
That sensor can also be a smoke or fire detector.
See details B and C of Figure 255 on page 425 for examples.

A latching smoke or fire detector can be reset by the RUSIO-3224 module
without extra components or wires.

It is possible to connect multiple smoke or fire detectors (up to 6) on one channel.
Line monitoring and sensor state must be handled in the function block.

For a wiring example see detail C of Figure 255 on page 425.

An analog input can be configured for 0-20mA or 4-20mA and is always active
(internally sourced out of the 24Vdc supply).

Short circuit in the wires to the sensor will be detected and result in a warning by
the RUSIO-3224.

If the input is configured for 4-20mA, than lead breakage of the wires will also be
detected and result in a warning by the RUSIO-3224 module.

Figure 255 Analog input of a universal 10 channel

Detail A Detail B Detail C
24Vde analog input Smoke /fire detector(s)
0(4)..20mA with /without Reset
250 Ghm . .
24Vdc with /without EOL 24Vdc
Current N+ © ! 0 !
beie > 1zg sl >

15K

N RUSIO
IN+

OVde F ovde
IN— field field
OVde

A passive analog universal 1O input 0-20mA or 4-20mA can only be created if the
current source is isolated. See detail A of Figure 256 on page 426 for a block
diagram of this universal 1O input.

Passive analog universal IO inputs use a V+ pin of CN3 on the IOTA. See detail
B of Figure 256 on page 426 for an example.
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Figure 256 Passive analog input of a universal 10 channel

Detail A Detail B
passive
analog input isolated analog input
PTC 0(4)..20mA N
oo V+
V+ C
24vVdc 24ch
250 Ohm b IN-+ [
Current field ti
i O
o< o— ovac
IN+
Technical Data for an analog input
Open voltage: 24 Vdc -20% ... +30%
Field voltage: >15Vdc (at0 ... 24 mA)
Short circuit current: 24.5 mA + 0.5 mA
Input range: 0-20mA or 4-20mA
Input impedance: typically 250 Ohm
A-D conversion: 16 bit
Accuracy: 0.15% of full scale
Safety-related inaccuracy: < 1% of full scale
Input filter: first-order low-pass 100 Hz

A Warning:
1. All active field devices shall be galvanically separated (isolated) from live voltages.
Live voltages are voltages higher than 30Vac or 40Vdc.

2. Drawing more than 24 mA will cause extra heat dissipation in the housing of the
RUSIO-3224 module. For more information refer to “Temperature derating” on
page 430.
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Digital output

RUSIO-3224

The digital output of the RUSIO-3224 module consists of a (0.5 Amp current
limited) output with a Secondary Means Of De-energisation (SMOD) FET
output.

Each output has a SMOD to enable switching off the channel, even if the channel
FET fails. See detail A of Figure 257 on page 427 for an example.

The output driver limits the output (short circuit) current and switches off the
output if an overload condition lasts too long.

All digital outputs are off when the universal 10 watchdogs are tripped.

Figure 257 (Single) digital output of a universal 10 channel
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Lead breakage detection in the (field-) wiring is achieved by sourcing a small
current (1 mA) into the field. Failure to conduct this current indicates lead
breakage.

Loads of more than 0.5Amp are supported with the multiple output option.

Sets of two or four outputs can be configured as a multiple output, respectively
capable of sourcing up to 1 Amp or 2 Amp.

A 2 pins fork with a pitch of 5.08mm (or a 4 pins fork with a pitch of 5.08mm)
can be used to interconnect the multiple outputs. See details A and B of Figure
258 on page 428 for examples.

The field + wire must be connected with one of the OUT+ pins (together with the
fork). Any one of the OUT- pins can be used to connect the field return wire.
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428

Figure 258 Multiple digital output connection of a universal 10 channel
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Technical Data for a digital output

2 pins fork

Detail B
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Output:

24 Vdc solid-state source

short circuit proof

Maximum (resistive) load:

500 mA

for more details see “General information
about output modules” on page 344

Maximum tungsten-lamp load: 125mA (3 W)
Minimum load: 1 mA

Maximum load capacitance: 1 uF

Voltage drop: < 1.5V (at 500 mA)
Off current: <0.1 mA

Lead breakage test current: approx. 5 mA

Two pins fork:

Weidmuller, LPA QB 2

Four pins fork:

Weidmuller, LPA QB 4
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Analog output 0-20mA and 4-20mA

The analog output of the RUSIO-3224 module consists of a 250 Ohm readback
resistor, a current control circuit with output FET (AO) and a SMOD FET. See
detail A of Figure 259 on page 429 for a block diagram of this universal 10
output.

An analog output is typically connected with an 0-20mA or 4-20mA analog
actuator in the field. See detail B of Figure 259 on page 429 for an example.

An analog output can be configured for 0-20mA or 4-20mA and is always active.
This means that the RUSIO-3224 module provides the required power.

Short circuit in the wires to the load will not be detected.

If the output is configured for 4-20mA, than lead breakage of the wires will be
detected and result in a warning by the RUSIO-3224 module.

Isolated analog output signals require an (Ex-)analog isolator module. See detail
C of Figure 259 on page 429 for an example of how to connected such an output.

Figure 259 Analog output of a universal IO channel

Detail A Detail B Detail C
24Vde analog output Isolated analog output
0(4)..20mA 0(4)..20mA

24ch 24ch

0(4)..20mA 0(4)..20mA
RUSIO RUSIO E

ovde ovde
field
field isolator
OvVdc
Technical Data for an analog output
Open voltage: 24 Vdc -20% ... +30%
Output current: 0-23mA
Field (loop) resistance: max. 500 Ohm
D-A conversion: 12 bit
Accuracy: 0.15% of full scale
Safety-related inaccuracy < 1% of full scale
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Temperature derating

This sub section addresses ‘outside module temperature’. The maximum outside
module temperature must be limited depending on the internal dissipation.

d

Attention:

1. Airflow in / through the module is assumed to be natural
convection.

2. Make sure that RUSIO-3224 modules are installed in the
correct position. A RUSIO-3224 module must be mounted
in upright position (refer to the figure at the right).

this side up

To determine the maximum acceptable outside module temperature for a typical
configuration do the steps below. Relevant details are given in separate topics.

Outline of the procedure For details see
1 Perform the Internal dissipation calculation. page 431
a. Determine which supply voltage applies to your
configuration:
-25V or less,
- more than 25V or unknown.
b. Select the applicable reference table.
c. Determine and record the actual configuration data.
d. Calculate the totals per dissipation contributor.
e. Add the totals of the previous step to determine the
internal dissipation.
2 Determine the maximum acceptable outside module
temperature. Use the applicable derating curve, based on
the supply voltage:
* 25V or less: use the derating curve in Figure 260. page 433
* more than 25V or unknown: use the derating curve in  |page 435
Figure 261.

(o] Tip:

You can make a print of the applicable calculation table to make annotations of your
specific configuration(s). Make sure to fill in the table for the applicable supply voltage.
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Internal dissipation calculation

RUSIO-3224

To calculate the maximum outside module temperature, you need the
configuration. The maximum dissipation caused by the logic of the RUSIO-3224
module is a fixed value. Other dissipation contributions depend on the channel
configuration. The maximum dissipation per channel type depends on the
applicable supply voltage.

Select the appropriate table to carry out the calculation, based on the supply

voltage:

e 25V orless: 25V (default) - Table 58 on page 431,
* more than 25V or unknown: 31.2V (maximum) - Table 59 on page 432.

Table 58 Dissipation calculation - supply voltage 25V

Dissipation contributor (P) Max. dissipation per |Number of Dissipation [W]
channel [W] configured channels

Logic 5.5

DI-LM; field impedance > 5 KOhm 0.01

DI, closed contact; 3.5 mA 0.085

Al; <24 mA; Current limited by field 0.05

AL > 24 mA; Current limited by RUSIO !|0.49

DO; <0.3 A 0.115

DO; <0.5 A 0.305

AO; 500 Ohm field impedance; <23 mA |0.225

AQ; 250 Ohm field impedance; <23 mA |0.335

AQ; <250 Ohm; <23 mA 0.47

AO; <250 Ohm; <20 mA 0.42

Total Power Dissipation (TPD) [W]

Max. outside module temperature [°C]

1 Analogue input currents above 24mA should be avoided. Field devices for the analogue input should be configured to
drive currents below 24mA, e.g. 3.5mA for sensor fault conditions to minimize the universal 10 internal power dissipation.
The thin-line derating curve needs to be taken when using currents above 24 mA.

Good practice for the high dissipating channels is:

1. To distribute them over the two 10 boards in the module between CH1-16 and

CH17-32.

2. To select the channels at the bottom of the 10 boards (near CH16 and CH32).

Safety Manager Hardware Reference 431



12 — Universal 10 modules

Table 59 Dissipation calculation - supply voltage 31.2V

Dissipation contributor (P) Max. dissipation per |Number of Dissipation [W]
channel [W] configured channels

Logic 5.5

DI-LM; field impedance = 5 KOhm 0.01

DI, closed contact; 3.5 mA 0.085

Al; <24 mA; Current limited by field 0.05

Al; > 24 mA; Current limited by RUSIO 10.64

DO; <03 A 0.115

DO; <0.5 A 0.305

AOQ; 500 Ohm field impedance; <23 mA |0.345

AO; 250 Ohm field impedance; <23 mA |0.48

AO; <250 Ohm; <23 mA 0.61

AQ; <250 Ohm; <20 mA 0.545
Total Power Dissipation (TPD) [W]

Max. outside module temperature [°C]

1 Analogue input currents above 24mA should be avoided. Field devices for the analogue input should be configured to
drive currents below 24mA, e.g. 3.5mA for sensor fault conditions to minimize the universal 10 internal power dissipation.
The thin-line derating curve needs to be taken when using currents above 24 mA.

Good practice for the high dissipating channels is:

1. To distribute them over the two IO boards in the module between CH1-16 and
CH17-32.

2. To select the channels at the bottom of the 10 boards (near CH16 and CH32).
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Temperature derating curves (25V supply voltage)

Figure 260 shows the maximum outside module temperature versus the internal
power dissipation. It shows the derating curves for 25V supply voltage.

An example calculation for this supply voltage is given in Table 60 on page 434.

Figure 260 Module derating with a supply voltage of 25V default
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Thick line: applicable for most applications having AO<=20mA and Al<=24mA

Thin line: applicable if one or more channels have AO>20mA or Al>24mA
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Table 60 shows a calculation example using the table for a 25 V supply voltage.
The column “Number of configured channels™ is filled in for the actual situation.
Totals per channel type are calculated in the column “Dissipation contribution”.

The “Total internal power dissipation” is calculated at the bottom. Using the
applicable line in Figure 260 on page 433 the maximum outside module
temperature is deduced.

In this example the maximum outside module temperature allowed is 70°C, with

the High temperature shutdown of the module set at 90°C.

Note:

The maximum outside temperature limit can be improved with forced airflow.

Table 60 Example: dissipation calculation - supply voltage 25V

Dissipation contributor (P) Max. dissipation per |Number of Dissipation [W]
channel [W] configured channels

Logic 5.5

DI-LM; field impedance = 5 KOhm 0.01 10 0.1

DI; closed contact; 3.5 mA 0.085

Al; <24 mA; Current limited by field 0.05 10 0.5

AL > 24 mA; Current limited by RUSIO '/0.49

DO; <03 A 0.115 10 1.15

DO; <0.5 A 0.305

AQO; 500 Ohm field impedance; < 23 mA [0.225

AO; 250 Ohm field impedance; <23 mA [0.335 2 0.67

AO; <250 Ohm; <23 mA 0.47

AQO; <250 Ohm; <20 mA 0.42

Total Power Dissipation (TPD) [W] 7.92

Max. outside module temperature [°C] +70

1 Analogue input currents above 24mA should be avoided. Field devices for the analogue input should be configured to
drive currents below 24mA, e.g. 3.5mA for sensor fault conditions to minimize the universal 10 internal power dissipation.
The thin-line derating curve needs to be taken when using currents above 24 mA.

434
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Temperature derating curves (31.2V supply voltage)

Figure 261 shows the maximum outside module temperature versus the internal
power dissipation. It shows the derating curves for 31.2V supply voltage.

An example calculation for this supply voltage is given in Table 61 on page 436.

Figure 261 Module derating with a supply voltage of 31.2V
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Thick line: applicable for most applications having AO<=20mA and Al<=24mA

Thin line: applicable if one or more channels have AO>20mA or Al>24mA
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Table 61 shows a calculation example using the table for a 31.2 V supply voltage.
The column “Number of configured channels™ is filled in for the actual situation.
Totals per channel type are calculated in the column “Dissipation contribution”.

The “Total internal power dissipation” is calculated at the bottom. Using the
applicable line in Figure 261 on page 435 the maximum outside module
temperature is deduced.

In this example the maximum outside module temperature allowed is 65°C, with

the High temperature shutdown of the module set at 90°C.

Note:

The maximum outside temperature limit can be improved with forced airflow.

Table 61 Example: dissipation calculation - supply voltage 31.2V

Dissipation contributor (P) Max. dissipation per |Number of Dissipation [W]
channel [W] configured channels

Logic 5.5

DI-LM; field impedance = 5 KOhm 0.01 2 0.02

DI; closed contact; 3.5 mA 0.085

Al; <24 mA; Current limited by field 0.05 21 1.05

AL > 24 mA; Current limited by RUSIO !|0.64

DO;<0.3 A 0.115

DO; <0.5 A 0.305 9 2.75

AQO; 500 Ohm field impedance; < 23 mA [0.345

AO; 250 Ohm field impedance; <23 mA |0.48

AO; <250 Ohm; <23 mA 0.61

AO; <250 Ohm; <20 mA 0.545

Total Power Dissipation (TPD) [W] 9.32

Max. outside module temperature [°C] +65

1 Analogue input currents above 24mA should be avoided. Field devices for the analogue input should be configured to
drive currents below 24mA, e.g. 3.5mA for sensor fault conditions to minimize the universal 10 internal power dissipation.
The thin-line derating curve needs to be taken when using currents above 24 mA.

436
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Module handling - replacement

This sub section describes the procedures for removal and installation of a
RUSIO-3224 module. See Figure 262 on page 437 for relevant details.

Figure 262 Module handling - removal lever

Normal position Active position

locking screw

Removal of a RUSIO-3224 module
Do these steps in the order given to remove the subject RUSIO-3224 module:

1. On the IOTA, set the applicable switch (POWER 1 or POWER 2) to OFF.
The Power LED (green) must go off.

2. Completely loosen the locking screw.

3. Press both (removal) levers at the sides of the module down at the same time.
See Active Position in Figure 262.

4. Remove the module from the IOTA.

5. Put the (removal) levers back in the upright (normal) position.

Installation of a RUSIO-3224 module
Do these steps in the order given to install the subject RUSIO-3224 module:

1. On the IOTA, make sure that the applicable switch (POWER 1 or
POWER 2) is set to OFF.

2. On the module to be installed, make sure that the (removal) levers are in the
upright (normal) position.

3. Hold the module in the correct position on the IOTA and carefully push it
down on the corresponding connectors.

4. Tighten the locking screw.

5. On the IOTA, set the applicable switch (POWER 1 or POWER 2) to ON.
The Power LED (green) must go on.
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Technical data
The RUSIO-3224 module has the following specifications:

438

General Type number:

FC-RUSIO-3224

Operating temperature:

* outside module temperature:

—40°C ... +70°C (—40°F ... +158°F)

« inside module temperature:

—40°C ... +90°C (—40°F ... +194°F)

Storage temperature:

—40°C ... +85°C (—40°F ... +185°F)

Relative humidity: 10 ... 95% (non condensing)
Pollution: Pollution degree 2 or better
Approvals: CE; UL, TUV pending

Power Supply voltage: 24 Vdc -15% ... +30%
Supply current: max 300mA (without field load)

10 Number of channels: 32
Channel type: Universal safe (software configurable)

» Digital in

max. 32 (with or without line-monitoring)

* ESDin

max. 1 (with line-monitoring)

* Analogin

max. 32 (with or without line-monitoring)

» Digital out

max. 32 (with or without line-monitoring)

max. combined load: 9 Amp

* Analog out

max. 16 (with or without open loop
detection)

Data

Physical Dimensions (H x W x D):

145 x 165.1 x 72.4 mm
57x6.5x2.85in

Weight:

0.66 kg
1.45 1bs
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RUSLS-3224

Remote Universal Safe Logic Solver (32 channels, 24 Vdc)

Description

The RUSLS-3224 module has 32 universal safe IO channels with configurable
channel function; configuration is done in Safety Builder.

The user can assign execution of application logics to the RUSLS-3224 module
for one or more related FLDs; this is called logic solving. Configuration of logic
solving is done in Safety Builder.

The RUSLS-3224 module can be used in applications up to SIL 3, in compliance
with IEC 61508/61511.

It requires two RUSLS-3224 modules to achieve a redundant configuration.
All channels are powered out of the 24Vdc supply.

Each channel can be configured as:

» Digital input (with or without loop monitoring)

+ Digital output (with loop monitoring)

* Analog input (0-20mA or 4-20mA active)

* Analog output (0-20mA or 4-20mA active)

The RUSLS-3224 module supports two (100Mbaud) ethernet links to
communicate with a SM Controller.

The RUSLS-3224 module has a housing that is in line with the patented Series C
design of Honeywell. It needs to be placed on an IO Termination Assembly
(I0TA).

Figure 263 on page 440 shows physical appearance of the RUSLS-3224 module.
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440

Figure 263 RUSLS-3224 module - top, side and bottom view

Hone e,

e

Bottom view

The RUSLS-3224 module has the following features:

32 universal 10 channels that can be configured to control DI, Al, DO, AO

any type of 10 field signal has only to be connected to the two connections of
the applicable universal channel on the IOTA

proven-in-use redundant processor concept that complies with the SIL 3
safety requirements in single channel operation

logic solving that enables localized safeguarding of equipment under control
(EUC)

redundant memory for system and application programs

a dedicated communication link between these processors
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a redundant communication link with the partner module (in redundant
configuration)

an Ethernet-based SM RIO link to the SM Controller in the network via
dedicated switches; the SM RIO link uses a dedicated protocol

monitoring the temperature of the electronics

a configurable ESD function via channel 32 for dedicated safety related
functions

function-tested watchdogs that: monitor and/or handle:
- monitor cycle time and supply voltage
- handle the ESD function and memory errors

LED indicators at the front of the module for power and health status
indication

real-time clock for Sequence Of Event (SOE) time stamping with a resolution
of 1 msec

The RUSLS-3224 module functions as a local Logic Solver and as a universal IO
module within the Safety Manager concept. It executes:

the input scan of the process variables
all functional tests of its hardware
data exchange with its partner module

the application logics of those FLDs within that are assigned to the module,
independently

data exchange via the SM RIO link with the SM Controller that executes the
application logics of those FLDs that are not assigned to the module

update the outputs and thus the process

The FLASH nature of the memory allows for on line upgrading within the
TUV-approved concept of both the system software as well as the channel
configurationand [parts of] the application program.
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Power and status indications

The RUSLS-3224 module has two LEDs; one for power indication and one for
status indication (see Figure 264 on page 442).

Figure 264 RUSLS-3224 module - power and status indications

9 Power

® Status

C—
Remote

Universal
Safe LS

FC-RUSLS3224

The table below specifies the applicable indications:

LED indication Status

Power LED |Green, steady Power to the module is switched on
Off Power to the module is switched off

Status LED |Green, steady Running without hardware fault
Red, steady Running with hardware fault(s)

Green, flashing, toggle 1 Hz |Idle without hardware fault

Red, flashing, toggle 1 Hz |Idle with hardware fault(s)

Red, flashing, toggle 4 Hz | Application / firmware loading

Off Module has stopped

442 Release 151, Issue 1.0, Revision 2



RUSLS-3224

Logic solving

((!))

The RUSLS-3224 module is capable of logic solving. Logic solving by the
module enables localized safeguarding of equipment under control (EUC). This is
achieved by the execution of the application logic (FLDs) that is assigned to the
module. Configuration of Remote Universal Safe Logic Solving is done in Safety
Builder; for relevant details see the Software Reference.

Localized safeguarding offers distinct benefits. A major advantage is that logic
solving by the RUSLS-3224 module is unaffected when:

¢ communication with Safety Manager is lost,

» Safety Manager experiences a shutdown.

Attention:

A prerequisite for localized safeguarding is that the applicable FLDs only use IOTA
resident IO.

Another advantage of localized safeguarding is that it saves execution capacity
within the Control Processor of Safety Manager, potentially decreasing its
application cycle time.

Execution capacity for localized safeguarding mainly depends on the number of
points configured on FLDs that are assigned to the module. Absolute limitations
are listed below:

Type Base Maximum number
Markers - 512
Bytes registers - 256
Counters - 16
Timers 10 msec 4
100 msec 32
1 sec 32
1 min 16
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ESD function

The RUSLS-3224 module has one channel that can be configured as Emergency
ShutDown (ESD) input; this is channel 32. To configure channel 32 as ESD input
in Safety Builder, the two pins fork on the CN4 terminals on the IOTA must be in
the ENABLE position (connecting pins 1 and 2).

Channel 32 must be configured for the ESD function in the software also, in order
to execute the proper tests for the ESD channel.

When the (field) switch on the ESD input opens, the universal 10 watchdogs
switch off and all digital outputs of the connected RUSLS-3224 module(s) will go
off and remain off. There is no software action required to do this; also there is no
software action that can prevent this.

See detail A of Figure 265 on page 444 for a block diagram of this ESD input.
See detail B of Figure 265 on page 444 for the ESD input field connection.
The ESD input is line monitored (for short circuit in the field wires).

Place the (1kOhm) line termination resistor on (or near) the switch.

Figure 265 ESD input of a universal 10 channel

Detail A Detail B
24Vdc
200 Ohm ESD input
read back 32 24V de
2.1kOhm |
2.3kOhm
—— >
32+ 32+
ESb— RUSLS
switch
30— 1KOhm 20
o—— 0Vdc | ovac

field
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Connecting multiple ESD-inputs of RUSLS-3224 modules with one switch
requires a 7.5Volt zener, see Figure 266 on page 445.

All RUSLS-3224 modules involved must be supplied out of the same 24Vdc
(power rail).

A 1 Watt zenerdiode - like the IN4737A or the BZV85-C7VS5 - can handle upto
10 ESD inputs of (redundant) RUSLS-3224 modules.

A 5 Watt zenerdiode - like the 1N5343B - can handle upto 50 ESD inputs of
(redundant) RUSLS-3224 modules.

Figure 266 ESD switch to multiple universal |0 modules

24Vdc —
32+ D
—o—1__F—
RUSLS
OVde —]
/ 24Vdc —
ESD— L %2 — | D
switch
7.5Volt 30 Ovde RUSLS
field
Technical Data for an ESD input
Open voltage: 24 Vdc -20% ... +30%
Closed contact current: 7 mA £ 5% (at 24Vdc)
Switch resistor (single): 1 kOhm + 5% >0.25W
Switch zener (multiple): 7.5 Volt
Open contact current: <4mA=+5%
Short circuit detection: field resistance < 500 Ohm + 50%
ESD to outputs off delay: 10 ms +30%
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I0 channels

The RUSLS-3224 module has 32 remote universal safe IO channels.

One RUSLS-3224 module can be placed on a non-redundant IOTA to establish 32
non-redundant channels. Two RUSLS-3224 modules can be placed on one
redundant IOTA to establish 32 redundant universal safe IO channels.

Each channel has two screw positions for the connection of field wires on the
IOTA. No additional connections for field devices are required.

Positions 1+ thru 32+ are the signal connections; one for each of the channels.
Positions 1- thru 32- are (all) directly connected with the 0Volt supply connection.
All channels are 24Vdc sourcing (“active”).

Each channel can be configured as (line monitored) input or output. Some
channels have additional configuration features. In the next topics the features
and specific technical data of the various configurations are described. The topic
titles reflect the function that a channel will have once it is configured.

Line-monitored digital input

446

The line-monitored input of the RUSLS-3224 module consists of a 250 Ohm
resistance and an electronic current limiter. See detail A of Figure 267 on
page 447 for a block diagram of this universal IO channel configuration.

A line-monitored digital input requires two resistors in the field, near the
switching element.

For Normally Closed (field-)contacts, these resistors must be connected in
parallel, close to the switch. See detail B of Figure 267 on page 447.

For Normally Open (field-)contacts, these resistors must be connected in series,
close to the switch. See detail C of Figure 267 on page 447.

Lead-breakage or short circuit in the wires to the switching element will be
detected and result in a warning by the RUSLS-3224.
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Figure 267 Line-monitored digital input of a universal 10 channel
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field

The contacts are shown in the operational state

Technical Data for

a line-monitored digital input

All channels

Open voltage:

24 Vdc -20% ... +30%

Short circuit current:

7 mA £ 5%

Current limiter voltage drop:

< 1.4 Volt (while NOT limiting)

Open contact:

15 kOhm + 5% >0.1W

Closed contact:

5 kOhm + 5% >0.25W

Short circuit detection:

1>63mA=+5%

Closed contact detection:

28mMA<I<63mA +5%

Open contact detection:

0.7mA <I<2.1mA=+5%

Lead breakage detection:

1<0.7mA + 5%

Input filter:

first-order low-pass 100 Hz
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Non line-monitored digital input

The non line-monitored input of the RUSLS-3224 module consists of a 250 Ohm
resistance and an electronic current limiter. See detail A of Figure 268 on
page 448 for a block diagram of this universal IO channel configuration.

A non line-monitored digital input has a switching element in the field; see detail
B of Figure 268 on page 448.
This input has no short circuit or lead breakage detection.

(') Attention:

©

Channels configured as non line-monitored digital inputs may not be used as part of a
safety loop.

Figure 268 Non line-monitored digital input of a universal 10 channel

Detail A Detail B
24Vdc non line monitored
digital input
250 Ohm 9 P
24ch
Current
limiter IN+
7/3.5 mA ﬁ
N \( RUSLS
IN+
IN—
AN | 0Vdc
IN— field
o— 0Vde

Technical Data for a non line-monitored digital input

All channels Open voltage: 24 Vdc -20% ... +30%
Closed contact current: 7 mA £ 5%, after open state
detection

3.5 mA + 5%, after closed state

detection
Current limiter voltage drop: < 1.4 Volt (while NOT limiting)
Closed contact detection: [>2.8mA +5%
Open contact detection: [<2.1mA +5%
Input filter: first-order low-pass 100 Hz
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Analog input 0-20mA and 4-20mA

The analog input of the RUSLS-3224 module consists of a 250 Ohm resistance
and an electronic current limiter. See detail A of Figure 269 on page 449 for a
block diagram of this universal IO channel configuration.

An analog input is typically connected with a sensor in the field.
That sensor can also be a smoke or fire detector.
See details B and C of Figure 269 on page 449 for examples.

A latching smoke or fire detector can be reset by the RUSLS-3224 module
without extra components or wires.

It is possible to connect multiple smoke or fire detectors (up to 6) on one channel.
Line monitoring and sensor state must be handled in the function block.

For a wiring example see detail C of Figure 269 on page 449.

An analog input can be configured for 0-20mA or 4-20mA and is always active
(internally sourced out of the 24Vdc supply).

Short circuit in the wires to the sensor will be detected and result in a warning by
the RUSLS-3224.

If the input is configured for 4-20mA, than lead breakage of the wires will also be
detected and result in a warning by the RUSLS-3224 module.

Figure 269 Analog input of a universal 10 channel

Detail A Detail B Detail C
S4vde analog input Smoke /fire detector(s)
50 On 0(4)..20mA with /without Reset
m
24Vde with /without EOL 24Vde
Current IN+ o] ©
> 5 ) >

15K

© RUSLS

RUSLS
IN+

0vde F ovide
IN— field field
0Vdc

A passive analog universal 1O input 0-20mA or 4-20mA can only be created if the
current source is isolated. See detail A of Figure 270 on page 450 for a block
diagram of this universal 1O input.

Passive analog universal IO inputs use a V+ pin of CN3 on the IOTA. See detail
B of Figure 270 on page 450 for an example.
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Figure 270 Passive analog input of a universal 10 channel

Detail A Detail B
passive
analog input isolated analog input
PTC O(4)..20mA CN3
V+
V+ -
24vdc 24Vdc
C
4]
250 Ohm e IN+ D
Current field active
limiter i RUSLS
25 mA isolatar N
o—@ 0—1 Ovde
IN-+

Technical Data for an analog input

Open voltage: 24 Vdc -20% ... +30%
Field voltage: >15Vdc (at0 ... 24 mA)
Short circuit current: 24.5 mA + 0.5 mA

Input range: 0-20mA or 4-20mA

Input impedance: typically 250 Ohm

A-D conversion: 16 bit

Accuracy: 0.15% of full scale
Safety-related inaccuracy: < 1% of full scale

Input filter: first-order low-pass 100 Hz

A Warning:
1. All active field devices shall be galvanically separated (isolated) from live voltages.
Live voltages are voltages higher than 30Vac or 40Vdc.

2. Drawing more than 24 mA will cause extra heat dissipation in the housing of the
RUSLS-3224 module. For more information refer to “Temperature derating” on
page 454.
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RUSLS-3224

The digital output of the RUSLS-3224 module consists of a (0.5 Amp current
limited) output with a Secondary Means Of De-energisation (SMOD) FET
output.

Each output has a SMOD to enable switching off the channel, even if the channel
FET fails. See detail A of Figure 271 on page 451 for an example.

The output driver limits the output (short circuit) current and switches off the
output if an overload condition lasts too long.

All digital outputs are off when the universal 10 watchdogs are tripped.

Figure 271 (Single) digital output of a universal 10 channel

Detail A Detail B
24Vdec — . .
c line monitored
— 0.5 Amp Digital Out
outpu
driver
- CH 24Vde
SMOD D Sors
O ©
OUT+ RUSLS g
‘ ouT— ‘
OVdc
ouT— field
Ovdc

Lead breakage detection in the (field-) wiring is achieved by sourcing a small
current (1 mA) into the field. Failure to conduct this current indicates lead
breakage.

Loads of more than 0.5Amp are supported with the multiple output option.

Sets of two or four outputs can be configured as a multiple output, respectively
capable of sourcing up to 1 Amp or 2 Amp.

A 2 pins fork with a pitch of 5.08mm (or a 4 pins fork with a pitch of 5.08mm)
can be used to interconnect the multiple outputs. See details A and B of Figure
272 on page 452 for examples.

The field + wire must be connected with one of the OUT+ pins (together with the
fork). Any one of the OUT- pins can be used to connect the field return wire.
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452

Figure 272 Multiple digital output connection of a universal 10 channel
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Technical Data for a digital output

2 pins fork

Detail B

line monitored
2 Amp Digital Out
24ch

>

OuUT+

RUSLS

ouT—
0Vdc LAAAAO

24ch
[ OUT+
RUSLS 4 pins fork

ouT—
0Ovde L““O

24ch

>

OouUT+

RUSLS

ouT—
0Vdc L

24ch

>

RUSLS

0Vdc

field

Output:

24 Vdc solid-state source

short circuit proof

Maximum (resistive) load:

500 mA

for more details see “General information
about output modules” on page 344

Maximum tungsten-lamp load: 125mA (3 W)
Minimum load: 1 mA

Maximum load capacitance: 1 uF

Voltage drop: < 1.5V (at 500 mA)
Off current: <0.1 mA

Lead breakage test current: approx. 5 mA

Two pins fork:

Weidmuller, LPA QB 2

Four pins fork:

Weidmuller, LPA QB 4
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Analog output 0-20mA and 4-20mA

The analog output of the RUSLS-3224 module consists of a 250 Ohm readback
resistor, a current control circuit with output FET (AO) and a SMOD FET. See
detail A of Figure 273 on page 453 for a block diagram of this universal 10
output.

An analog output is typically connected with an 0-20mA or 4-20mA analog
actuator in the field. See detail B of Figure 273 on page 453 for an example.

An analog output can be configured for 0-20mA or 4-20mA and is always active.
This means that the RUSLS-3224 module provides the required power.

Short circuit in the wires to the load will not be detected.

If the output is configured for 4-20mA, than lead breakage of the wires will be
detected and result in a warning by the RUSLS-3224 module.

Isolated analog output signals require an (Ex-)analog isolator module. See detail
C of Figure 273 on page 453 for an example of how to connected such an output.

Figure 273 Analog output of a universal IO channel

Detail A Detail B Detail C
24vde analog output Isolated analog output
0(4)..20mA 0(4)..20mA

24ch 24ch

[ 0(4)..20mA [ 0(4)..20mA
RUSLS RUSLS E

0vdc Qvde

0-5Vv

et field isolator
ovde
Technical Data for an analog output
Open voltage: 24 Vdc -20% ... +30%
Output current: 0-23mA
Field (loop) resistance: max. 500 Ohm
D-A conversion: 12 bit
Accuracy: 0.15% of full scale
Safety-related inaccuracy < 1% of full scale
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Temperature derating

This sub section addresses ‘outside module temperature’. The maximum outside
module temperature must be limited depending on the internal dissipation.

d

Attention:

1. Airflow in / through the module is assumed to be natural
convection.

2. Make sure that RUSLS-3224 modules are installed in the
correct position. A RUSLS-3224 module must be mounted
in upright position (refer to the figure at the right).

this side up

To determine the maximum acceptable outside module temperature for a typical
configuration do the steps below. Relevant details are given in separate topics.

Outline of the procedure For details see
1 Perform the Internal dissipation calculation. page 455
a. Determine which supply voltage applies to your
configuration:
-25V or less,
- more than 25V or unknown.
b. Select the applicable reference table.
c. Determine and record the actual configuration data.
d. Calculate the totals per dissipation contributor.
e. Add the totals of the previous step to determine the
internal dissipation.
2 Determine the maximum acceptable outside module
temperature. Use the applicable derating curve, based on
the supply voltage:
* 25V or less: use the derating curve in Figure 274. page 457
» more than 25V or unknown: use the derating curve in  |page 459
Figure 275.

(o] Tip:

You can make a print of the applicable calculation table to make annotations of your
specific configuration(s). Make sure to fill in the table for the applicable supply voltage.
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Internal dissipation calculation

RUSLS-3224

To calculate the maximum outside module temperature, you need the
configuration. The maximum dissipation caused by the logic of the RUSLS-3224
module is a fixed value. Other dissipation contributions depend on the channel
configuration. The maximum dissipation per channel type depends on the
applicable supply voltage.

Select the appropriate table to carry out the calculation, based on the supply

voltage:

e 25V orless: 25V (default) - Table 62 on page 455,
* more than 25V or unknown: 31.2V (maximum) - Table 63 on page 456.

Table 62 Dissipation calculation - supply voltage 25V

Dissipation contributor (P) Max. dissipation per |Number of Dissipation [W]
channel [W] configured channels

Logic 5.5

DI-LM; field impedance > 5 KOhm 0.01

DI, closed contact; 3.5 mA 0.085

Al; <24 mA; Current limited by field 0.05

AL > 24 mA; Current limited by RUSLS 0.49

DO; <0.3 A 0.115

DO; <0.5 A 0.305

AO; 500 Ohm field impedance; <23 mA |0.225

AQ; 250 Ohm field impedance; <23 mA |0.335

AQ; <250 Ohm; <23 mA 0.47

AO; <250 Ohm; <20 mA 0.42

Total Power Dissipation (TPD) [W]

Max. outside module temperature [°C]

1 Analogue input currents above 24mA should be avoided. Field devices for the analogue input should be configured to
drive currents below 24mA, e.g. 3.5mA for sensor fault conditions to minimize the universal 10 internal power dissipation.
The thin-line derating curve needs to be taken when using currents above 24 mA.

Good practice for the high dissipating channels is:

1. To distribute them over the two 10 boards in the module between CH1-16 and

CH17-32.

2. To select the channels at the bottom of the 10 boards (near CH16 and CH32).
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Table 63 Dissipation calculation - supply voltage 31.2V

Dissipation contributor (P) Max. dissipation per |Number of Dissipation [W]
channel [W] configured channels

Logic 5.5

DI-LM; field impedance = 5 KOhm 0.01

DI, closed contact; 3.5 mA 0.085

Al; <24 mA; Current limited by field 0.05

Al; > 24 mA; Current limited by RUSLS 10.64

DO; <03 A 0.115

DO; <0.5 A 0.305

AOQ; 500 Ohm field impedance; <23 mA |0.345

AO; 250 Ohm field impedance; <23 mA |0.48

AO; <250 Ohm; <23 mA 0.61

AQ; <250 Ohm; <20 mA 0.545
Total Power Dissipation (TPD) [W]

Max. outside module temperature [°C]

1 Analogue input currents above 24mA should be avoided. Field devices for the analogue input should be configured to
drive currents below 24mA, e.g. 3.5mA for sensor fault conditions to minimize the universal 10 internal power dissipation.
The thin-line derating curve needs to be taken when using currents above 24 mA.

Good practice for the high dissipating channels is:

1. To distribute them over the two IO boards in the module between CH1-16 and
CH17-32.

2. To select the channels at the bottom of the 10 boards (near CH16 and CH32).
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RUSLS-3224

Temperature derating curves (25V supply voltage)

Figure 274 shows the maximum outside module temperature versus the internal
power dissipation. It shows the derating curves for 25V supply voltage.

An example calculation for this supply voltage is given in Table 64 on page 458.

Figure 274 Module derating with a supply voltage of 25V default
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Thick line: applicable for most applications having AO<=20mA and Al<=24mA

Thin line: applicable if one or more channels have AO>20mA or Al>24mA
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Table 64 shows a calculation example using the table for a 25 V supply voltage.
The column “Number of configured channels™ is filled in for the actual situation.
Totals per channel type are calculated in the column “Dissipation contribution”.

The “Total internal power dissipation” is calculated at the bottom. Using the
applicable line in Figure 274 on page 457 the maximum outside module
temperature is deduced.

In this example the maximum outside module temperature allowed is 70°C, with

the High temperature shutdown of the module set at 90°C.

Note:

The maximum outside temperature limit can be improved with forced airflow.

Table 64 Example: dissipation calculation - supply voltage 25V

Dissipation contributor (P) Max. dissipation per |Number of Dissipation [W]
channel [W] configured channels

Logic 5.5

DI-LM; field impedance = 5 KOhm 0.01 10 0.1

DI; closed contact; 3.5 mA 0.085

Al; <24 mA; Current limited by field 0.05 10 0.5

AL > 24 mA; Current limited by RUSLS '|0.49

DO; <03 A 0.115 10 1.15

DO; <0.5 A 0.305

AQO; 500 Ohm field impedance; < 23 mA [0.225

AO; 250 Ohm field impedance; <23 mA [0.335 2 0.67

AO; <250 Ohm; <23 mA 0.47

AQO; <250 Ohm; <20 mA 0.42

Total Power Dissipation (TPD) [W] 7.92

Max. outside module temperature [°C] +70

1 Analogue input currents above 24mA should be avoided. Field devices for the analogue input should be configured to
drive currents below 24mA, e.g. 3.5mA for sensor fault conditions to minimize the universal 10 internal power dissipation.
The thin-line derating curve needs to be taken when using currents above 24 mA.

458
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RUSLS-3224

Temperature derating curves (31.2V supply voltage)

Figure 275 shows the maximum outside module temperature versus the internal
power dissipation. It shows the derating curves for 31.2V supply voltage.

An example calculation for this supply voltage is given in Table 65 on page 460.

Figure 275 Module derating with a supply voltage of 31.2V
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Thick line: applicable for most applications having AO<=20mA and Al<=24mA

Thin line: applicable if one or more channels have AO>20mA or Al>24mA
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Table 65 shows a calculation example using the table for a 31.2 V supply voltage.
The column “Number of configured channels™ is filled in for the actual situation.
Totals per channel type are calculated in the column “Dissipation contribution”.

The “Total internal power dissipation” is calculated at the bottom. Using the
applicable line in Figure 275 on page 459 the maximum outside module
temperature is deduced.

In this example the maximum outside module temperature allowed is 65°C, with

the High temperature shutdown of the module set at 90°C.

Note:

The maximum outside temperature limit can be improved with forced airflow.

Table 65 Example: dissipation calculation - supply voltage 31.2V

Dissipation contributor (P) Max. dissipation per |Number of Dissipation [W]
channel [W] configured channels

Logic 5.5

DI-LM; field impedance = 5 KOhm 0.01 2 0.02

DI; closed contact; 3.5 mA 0.085

Al; <24 mA; Current limited by field 0.05 21 1.05

AL > 24 mA; Current limited by RUSLS !|0.64

DO;<0.3 A 0.115

DO; <0.5 A 0.305 9 2.75

AQO; 500 Ohm field impedance; < 23 mA [0.345

AO; 250 Ohm field impedance; <23 mA |0.48

AO; <250 Ohm; <23 mA 0.61

AO; <250 Ohm; <20 mA 0.545

Total Power Dissipation (TPD) [W] 9.32

Max. outside module temperature [°C] +65

1 Analogue input currents above 24mA should be avoided. Field devices for the analogue input should be configured to
drive currents below 24mA, e.g. 3.5mA for sensor fault conditions to minimize the universal 10 internal power dissipation.
The thin-line derating curve needs to be taken when using currents above 24 mA.

460
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RUSLS-3224

Module handling - replacement

This sub section describes the procedures for removal and installation of a
RUSLS-3224 module. See Figure 276 on page 461 for relevant details.

Figure 276 Module handling - removal lever

Normal position Active position

locking screw

Removal of a RUSLS-3224 module
Do these steps in the order given to remove the subject RUSLS-3224 module:

1. On the IOTA, set the applicable switch (POWER 1 or POWER 2) to OFF.
The Power LED (green) must go off.

2. Completely loosen the locking screw.

3. Press both (removal) levers at the sides of the module down at the same time.
See Active Position in Figure 276.

4. Remove the module from the IOTA.

5. Put the (removal) levers back in the upright (normal) position.

Installation of a RUSLS-3224 module
Do these steps in the order given to install the subject RUSLS-3224 module:

1. On the IOTA, make sure that the applicable switch (POWER 1 or
POWER 2) is set to OFF.

2. On the module to be installed, make sure that the (removal) levers are in the
upright (normal) position.

3. Hold the module in the correct position on the IOTA and carefully push it
down on the corresponding connectors.

4. Tighten the locking screw.

5. On the IOTA, set the applicable switch (POWER 1 or POWER 2) to ON.
The Power LED (green) must go on.

Safety Manager Hardware Reference 461



12 — Universal 10 modules

Technical data
The RUSLS-3224 module has the following specifications:

462

General Type number:

FC-RUSLS-3224

Operating temperature:

* outside module temperature:

—40°C ... +70°C (—40°F ... +158°F)

« inside module temperature:

—40°C ... +90°C (—40°F ... +194°F)

Storage temperature:

—40°C ... +85°C (—40°F ... +185°F)

Relative humidity: 10 ... 95% (non condensing)
Pollution: Pollution degree 2 or better
Approvals: CE; UL, TUV pending

Power Supply voltage: 24 Vdc -15% ... +30%
Supply current: max 300mA (without field load)

10 Number of channels: 32
Channel type: Universal safe (software configurable)

» Digital in

max. 32 (with or without line-monitoring)

* ESDin

max. 1 (with line-monitoring)

* Analogin

max. 32 (with or without line-monitoring)

» Digital out

max. 32 (with or without line-monitoring)

max. combined load: 9 Amp

* Analog out

max. 16 (with or without open loop
detection)

Data

Physical Dimensions (H x W x D):

145 x 165.1 x 72.4 mm
57x6.5x2.85in

Weight:

0.66 kg
1.45 1bs
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Modules for special functions

This chapter describes the modules for special functions that are available for
Safety Manager.

The following modules for special functions are described:

Module See
10310/1/1 Earth Leakage Detector (ELD) page 465
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13 — Modules for special functions

General info about modules for special functions

A number of modules for special functions are available, in addition to the
modules for processors, and the input and output converter modules.

This chapter describes the following modules:

* 10310/1/1: Earth leakage detectors for different voltages
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10310/1/1

10310/11

Earth Leakage Detector (ELD)

Description

The 10310/1/1 module is an Earth Leakage Detector (ELD) for 24 Vdc systems.
It has a manually operated self-test feature and an earth connection monitor
(switch 2 in TEST position).

Figure 277 Module layout
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